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AUTHOR'S PREFACE 



The present "book aims at supplying the practitiofler with 
some hints and indications for the treatment of the diseases 
of the eye. The numerous excellent test-books can hardly 
give this subject all the attention -which it deserves, for on 
the one hand they have to deal with a vast number of subjects 
and can therefore only sketch the treatment in broad lines, 
while OE the other hand it k scarcely possible for the 
practitioner to procure the latest editions so as to keep 
himself in touch with recent advances and innovations. The 
author haa therefore set himself the task of patting together 
the results of some years of experience in a short yet detailed 
book of reference. 

Since a rational liae of treatment must be evolved from 
a thorough comprehension of the diaease under considera- 
tion, it has seemed to him necessary in certain places to add 
notes on matters of importance in diagnosis, and especiaUy 
in differential diagnoaia. 

The treatment of diseases of the eye is largely, and in many 
cases exclusively, operative. This book, however, does not 
pretend to deal with the operative surgery of the eye, and 
in order that it may not exceed due limits the author has 
contented himself with merely naming the operations required. 
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AITTHOR»S PREFACE 

He believes that mmute descriptions of technical methods 
may he the more justifiahly excluded, since these would not 
enable the inexperienced to undertake ope rations in which 
only considerable skiU and experience can command aiicceas. 
On the other hand, by pointing out what operation is indicatedi 
some guidance ia given as to when the trejitment should be 
transferted to more practised hands. 

It would afford the author much pleasure if he could 
believe that he had attained this aim, and had produced a 
work in some degree useful to his fellow- practitioners. At 
the Bame time he would request his readers to draw hig 
attention to any defects in. the book. 
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Ik presenting Dr. Hanke'a manual of diseases of the eye to 
English-speaking readers the translators feel that no apology 
ia required. It is hoped that it may supply to the student 
and general practitioner a somewhat full, yet condensed 
summary of modern ocular therapentiea, together with some 
notes on matters of importance in diagnosis and differential 
diagnoaia. The book provides a rS&umS of the methods 
adopted in Professor Fuchs's Clinic at Yienna, and it ia 
therefore believed that ophthalmic surgeons will also find 
it of interest and utility. 

The original text has been closely followed except that in 
a few unimportant instances British phamiacopceal pre- 
parations have been substituted for Austrian— a change 
Eecessary to the general usefuliiesB of the book. Formulae 
which are directly trau^ferable from grammes and cubic 
centimetres into percentages have been left unchanged, but 
wherever necesaai^ the approximate Engliali equivalents have 
been given — t.g,^ 0*25 to 1 c.c— m. 4 to m. 1 5, 3 to 10 grms,— 
dr. 1 to dr. 3. It may further be noted that aluminium 
subaeetate lotion (BuTOw'a solution), which is frequently 
mentioned in the text, may be adequately replaced by the 
aimple antiseptic lotion a more commonly used in England. 
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THE EXAMINATION OF THE EYE 



^Aational treatment can only be founded upon exact in- 
vestigation of the diaeaaed organ. The eye, buUt up of various 
feissuBS, reacts to one and the same pathological stimulus in 
quite different ways, which are almost specific for the in- 
dividual membranes, manifesting themselves by definite 
objective symptoms. Knowledge of these symptoms is there- 
fote essential to correct judgment of the underlying process. 
Further, it is imperative always to carry out the examination 
in the same systematic fashion, so as to avoid the possibility 
of overlooking or forgetting any point of importance. 

Aiter recording the Histfynj and Gen^-al Condition^ in- 
cluding visible signs of past or present disease — glandular 
swellings, exanthemata, jaundice, scrofulous or small-pox 
scars, flat noae, etc.— the examination of the eye ia proceeded 
with, progressing from the more superficial to tlie deeper 
parts. 

Lids.— Examination of the Uds includes •^- 

Poskion and Mobility—tcttopion, entropion, trongh-&haped 
curvature (trachoma). 

Width of and Ability to close the Palpebral Aperture— lagoph- 
thalmos, blepharospasm, ankyloblepharon, blepharophimoais, 
ptosis, 

ConditioTiB of the Edges of the Zsffo— scales, dischargft, cruste, 
scabs (these should be softened with vaseline and then removed 
with moist cotton wool)^ redneas^ swelling, ulcers, abscesses, 
thickening, parasites, rounding of the lid margins, defective 
apposition of the lid margins to the globe, e version or inversion 
of the puucta, etc. 

Podiion Wild F&rifi of the Ct^m— trichiasis, beat of lashes, 
curved or broken lashes, fine hairs, etc. 

1 I 
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S THE EXAMINATION OF THE EYE 

Investi^tion of tbe Skin of (he Lids includes :— 

Imp^tion : cedema, inflammatioii, tumours, abscessea, ulcers, 
erysipelas, suffusion, wounds, acars. 

Palpaiym : cederaa frigid urn (examine the urine) or callidum, 
resistant or painful spots, paJpation of the orbital margin, 
tumours of the akin or tarsus. 

InvesHgation of the Condiiimt of the Inner Canthus (for 
tumor lacrymalis, abacess, fistnJaj acars) mttst never be omitted ; 
moat important is the effect of pressure on the IcLcrymial mc 
{lot regurgitation of tears, mucu3» or pus). 

(N,B, The lacryn^al sac lies behind the inner palpebral 
ligamentt which is made prominent by stretching the lids 
horizontally » either by pulling the skin inwards at the root 
of the nose, or outwards at the outer canthus.) 

The inner or conjunctival surface of the lids is next 
examined. This is exposed on the lower lid when the lid 
\& pulled downwards whilst the imtient looks up. The upper 
lid must be everted : the patient looks well down, the free 
edge of the lid is seized and pulled downwards, whilst the 
thumb or finger of the other hand, or a pencil or glass rod 
Is pressed upon the skin over the upper edge of the tarsus — 
about \h cm. from the edge of the lid ; the edge of the lid 
is then turned upwards through an angle of 180*. When the 
lids are ^maU, or there is strong hlepharospa^uif this method 
fails \ the lids can then generally be everted by pulling the 
lids apart with the fingers laid on flat, whilst sbght pressure 
is exerted upon the margins of the orbit. The swrface of the 
tarsuR is then investigated for hypertrophy, stars, foreign 
bodies, trachoma granulations, infarcts of the Meibomian 
glands, chalazia, ulcers, symblepharon, etc. It is often neces- 
sary to bring the upper fornix into view. This somewhat 
difficult manoeuvre is performed as follows : A smooth luetal, 
glass, wooden, or ivory rod, or a pencil, is introduced behind 
the everted upper lid, which is again rotated upw&rd^,* Thig 

* A tiseful method for expceiiig the upper fornix is as follows: the 
upper lid having be^'a ererted, the patient is told to loqk well down ; 
firm* but gentls^ prt^s^ure k thea exerted on tbe globe through the 
lowior lid in a dirttctioa upwapda and b^ckwarda ; the fombc will then 
apring forwards mto view.— Tfia. 
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dxpoaea gmniiJations, scarsj foreign bodies (especiaUy lime). 
In the preaenee of thagadea and blepharospasm tlie openinf 
of the lids must be conducted slowly and with great care. If 
the lid margina and cHia. are etuck together by m^ch puru- 
lent discharge^ blemiorrhcBa, diphtheria — the surgeon should 
not approach too near, or should guard hia eyes by large 
protective spectacles, aa the aeeretjon frequently spurts out 

Coi^XLiLctiYa. Then follows examination of the conjunctiva 
for the nature and amount of discharge, swelling, chemoaia^ 
injection, presence of foreign bodies, trachoma granulation a, 
papillse, scars,* croupous or diphtheritic membranes, uicera, 
wounds, adhesions, eechymoaea, oyata, tumours, pigmentation 
— argyrosis, pigmented spots or tumours — etc. 

We come now to the esami nation of the ^eball^ and note :-* 

Pontitm ■ exophthalmos, enophthalmos, strabismus. 

Size : buphthalmos, atrophy, phtMais bulbi. 

Shape : grooving by the straight musclea in atropliy. 

Mobtlztj/. 

The latter is examined thus : The patient, keeping his head 
stationary, ia told to follow with hia eyes the surgeon's finger 
moved in a horizontal and vertical direction at a distance of 
not less than 25 cm, from him. 

lo the Conjunctiva bnlhi, conjunctival and eiliaty iBJection, 
pustules, phlyctens, pigmentation, ©cchymoaia, xerosis, 
tumours, wounds, ulcers, scars, aymblepharon are to be noted, 
Pinguecula, when the corgunctiva is injected (ophthalmia 

* Scars, according tu their depth, aro bluish, grey, or dead white. 
The eurfwoe of the couimictivft over them haa a tendinouii appear- 
ftaoe, Tlieir form and extent depend npcm their aetiology. Tbn8 
linear scsurfl ia the aulcua 8ubtarsali« of the upper lid rarallel to thft 
iDAfgiti are oharacteristic of trachoma and of the slighter action of 
<muBtioB. R&ticular, more di£Fu&e ecaiSf oti the Inner HUrfaoti of the 
upper lid, r^vHt from the severe ivction of camtics, old trachoma, 
blentiorrhoEai, and diphtheria. Linear cicatrioea at right angles to tho 
lid margiti remain after inclBion and evacuation of chalazia. 

Scare from camsticH in the lowar lid ar« usually more extenaiv©, 
because the caustic rfcmaina longer in contact with the conjunctiva 
hare. 

Diphthtjntic membranea are distinguished from acare on the one 
hana by simiUtaneous presence of severe inflammatory eymptOQW in the 
emrroundiog tiaauea, and on the other hand by their yellowifih-grey 
colouf and dull uneven surfaca. 



4 THE EXAMINATION OF THE EYE 

catarrhalis), appears as a triangnlar, yellowuh-idiite spot on 
both rides of the cornea, with a somewhat uneven but ahmy 
surface. 

In the Sclerotie blnish-red scleritic nodnles, slate-grey 
ectasias and scars come under observation. 

The examination of the Cornea demands great care, ilrst, 
abnormalities in Size cmd Shape (hydrophthahnos) are noted ; 
next, the Brightness is tested by oblique illumination (best by 
holding a convex lens at such a distance that the focus of the 
rays is at the level of the surface of the cornea), and by the 
corneal reflex (the patient follows the movements of the finger 
held at a distance of 25 to 30 cm. away, and the surgeon notes 
the image of a window, or other bright object formed by the 
convex surface with regard to its distortion, diminution in 
size, etc.). Dulness of the reflex is a sign of inflammation of 
the cornea, or iris, or of glaucoma. 

Smrxfthness : depressions, involving the epithelium only, or 
alno tho substantia propria, elevations. 

Curvature: increased or diminished, as shown by profile 
viow, and rapid diminution in size of the corneal image corre- 
sporKliiig with the ectasia. 

Transparency : the size, shape, and details of any opacities ; 
tlielr siiporflcial or deep situation, as shown by oblique illumin- 
ation, and examination with the corneal loupe. 

Sensitiveness : this varies within normal limits ; it is 
ditninislicd or cvon lost in glaucoma absolutum, keratitis 
nrjiiroparalytica, liorpos zoster. 

Presence of Vessels : superficial vessels can be followed from 
the conjunctiva bulbi over the limbus, and branch in a tree- 
like manner ; deep vessels stop short at the corneal margin, 
are doap rod, have a straighter course, branch at acute angles 
—brnsh-like. 

Anterior Chamber. Depth: inequality— partial bulging 
forward of the iris, cysts of the iris, subluxation of the lens ; 
incroaso— aphakia, dislocation of the lens; diminution— iris 
bomb<$, glaucoma. 

Contents: blood, pus, foreign bodies, cloudiness of the 
aqueous. 
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Iris. CkameM of the Pattern. 

Change of Colour : like blotting-paper in atrophy, greeniali 
in hypers&mia a-nd iritis, greenish- brown in siderosia, 

Position : anterior and posterior aynecliias, tremulousneaa in 
aphakia and dia!o(mtion of tke lens. 

Nodvlm : tubercle, condylomata, goraTn&taj aarcomata, 

Mc tropion of the reitTicd pigTuient layer. 

PupUi Dilatation : glaucoma. 

Shape : aiiterior and poaterior synediiEe, coloboma, irido- 
djalyals, ruptures of tlie aphiactcr. 

Colour : congenital or inflammatory pupillary membrane^ 
partial or total opacity at or behind ita level. 

Reaction : thia gives important information with regard to 
general disease. We distinguish direct contraction to light 
(alternate lighting and shading with the hand or other opaque 
body), consensual or synergic reaction (dilatation on covering, 
conatriction on illuminating, the other ©ye), cmiiraction associ' 
ated with cmivm-gence and a>c€o>ni7twdatio'n (the patient looks 
into the distance and then anddenly fixea a finger held at 
10 to 15 cm. away \ the phenomenon is less distinct if the object 
fixed ia gradually brought nearer). The consensual ruction 
is important in the diagnosis of amaurosis \ if the pupil of the 
other eye dilates on covering the eye supposed to be amaurotic, 
perception of light at least ia atill present. Positive con- 
sensual combined with absence of direct reaction to light 
(reflex immobility of the pupil) is a aymptom of certain 
nervous diaeaaea— tabes, paralysis progressiva. 

Less. Opacity : this may be partial or complete [ position 
and I form should be noted (ace Lens), and whether a shadow 
ia cast on the lens by the iris. These points are investigated 
by oMique illumination and by the ophthalmoscope. 

Diminution in Size : the edge of the lens may be visible in a 
coloboma. 

Chemge in Position : shown by tremulous iris, deep anterior 
chamber, absence of the posterior lens reflex when the lena is 
dislocated into the vitreous, under the conjunctiva, or has 
been removed ] visibility of the edge of the lens in the pupil ; 
localised tremulouaness of the iris indicates subluxation. 
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SnIjectiTe Te^tmg of ibe eje fl om p riica the inveBttgiUMm 
of ^mirai and peripkertd vmim^ and iiffAi tente, 

Ctnfirtd viMum iftrolves lite deteitntn&tiofi of tbe refmctioii, 
aeoomiiiodatioiif and rbual actiit^^ for wliich purpose special 
exprnenee is necessary. It need only be pointed oat here 
that erron of refraction are often responsible fcH- conjunctiTitm, 
obrttnate photophobia, and afithenopiA^ which shcfold be 
^«Aled by proper correction. 

Peripk&ral vimtm ie investigated by taking the field of 
Tiaion. Exact results can only be obtained by the perimeter ; 
but a rongh idea, often of great valtte to tbe practiticaier, may 
be arrived at by testing with the hand. Patient and surgeon 
are placed opposite each other ; the patient fiiea with one eye 
(the other being covered) the oppodte eye of the surgeon— i\(l, 
the patient'B right eye fixes the »nrgeon*a left. The surgeon 
now determines the limits of the field of visioa by gradually 
bringing hia hand inwards from the periphery. The p&ti«nt 
munt at once aay when it becomes viaible; The sui^eon there- 
fore poBseaBee in his own field a measure of any contraction 
which may be present, Ttif?, too, i3 the only possible method 
when vialon is ho reduced that ii^mall objects can no longer 
be perceived (glaucoma, optic atrophy, cataractX If vision is 
reduced to mere perception of Ught^ the examination must be 
nndt-rtiiken with a candle flame in a dark room, in wliich case, 
however, care must be taken that the patient does not look 
directly at the light. 

In caaes of cataract and advanced glaucoma the utility of 
an operation depends upon the result of this inveatigationj i^,, 
ujjon the determination of the prqjection qf light. The patient, 
who muat keep the eye directed straight forwards, h requested 
to indicate exactly the direction of a source of light (candle) 
which ift held in various po.^itions before the eye, and it is best 
in order to avoid mistakes that he should point to it with hia 
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TfiE EXAMINATION OF THE EYE 7 

finger. If by repeated examiuation Wm projection is found to 
be good, a satisfactory result may be expected from operation, 
since uniform and good functional activity of the retina and 
optic nerve may h& inferred* 

Another aomewliat rough method of taking the field of 
vision ia as follows : The patient stands about 30 cm, from a 
blackboard J upon which a fixation point ia marked with chalk ; 
from the periphery a luminous or coloured object, its size 
depending upon the viaual acuity, ia slowly brought towards the 
centre. In this manner circumscribed defects of the field of 
vision— scotomata *-"Can be demonstrated. 

The examination of the Light JSevise requires* special instru- 
ments (photometer), for the description and mode of use of 
which the larger text books muiit be consulted. 

In order to avoid repetition it is advisable before speaking 
of the treatment of the individual diaeases to mention some 
common therapeutic agenta, which demand a certain technical 
skill in their use. 
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* The peithologic&l changes in the field of viBion comprise : 

1. Peripheral CojUra^tvan^ which may be umform {cc^iceniTic contrac- 
tion of optic ft trophy) ur localised (hemiopia- absence of half the field 
of vision, the lesion being in the optio trftct, or higher, aa far as the 
cortex ■ Qector-tihaped defects olao occur from aimilar IdaioBia and as a 
precursor of a complete hemiofiia^ a& well as in eraboliani of a branch of 
the central artery of th;^ retinti, and detachment of the retina. A peri- 
pheral contraction, w!ncb commence^ on the nasal aide and remains 
more marked in that situation, iid chArSbtitcristiti o£ glhucoma, n^ dktin* 
gulahed from the concentric contraction of optic atrophy, hyateria, 
neuruethetiia. 

3. ScatoTiiata^ or inBuJar defects. These are either irregTihirlj' 
scattered over tha whole field of vision (choroiditia, retinitis), or involve 
the fixation point, more particularly the area between it and the diac 
(oen trail paracentral scotomata), and are chareKiteristic of retrobulbar 
neuritis, eapecially the intoxication amblyopias (alcohol, nicotin, 
diabetes). In central choroiditis or retiuitia, often the result of myopia, 
the scotomata are naturally also central. 

One diatinguiflhea : 

PositHe Scotonmia-d.At'k spots in the field of vUion fierceptible to the 
patient himself (oiiacities in the media, choroiditis, retinitis). 

JVtf;^rt(*WsStCOfcw)Mti(r= localised areaa in the field of viei on, within which 
perception is completely absent (absolute negative scotoma), or is 
markedly diminished (relative scotoma) ; they are found for the most 
part only on taking the field of vision, and should always be sought for 
m caaea of amblyopia. 
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MASSAQE 

Manual Tnasaage is almost exclusively employed ; instni- 
mental massage is indeed used by some surgeons, but requires 
special and expenaive inatrumontaj and opinions as to tbe 
results are atill much at variance. 

Masaage is carried out as follows : With tbe thumb and 
index finger one of the lids h grasped near its free border, and 
the cornea h rubbed quickly and with moderate pressure in 
a radial and circular direction (Pagenstecher). A simpler 
method, and one more easily performed by the patient Mm- 
eelf, is to massage the eye with the tip of the finger smeared 
with vaseline and kid upon the upper lid. Massage should 
be continued for about three minutes one to three times a day. 
Ointments are uaed to combine mechanical and chemical 
actions ; they are introduced into the conjunctival sac with a 
amall glass rod after drawing down the lower lid- 
Massage is employed to clear up corneal acars, to hasten 
absorption of scleritic and episcieritic nodules, as well as aome- 
timea inflammatory infiltrations of the cornea, to disperse 
oedema of the lid, to soften and make more elastic deep scars 
of the skin of the lid (after gangrene, etc.) ; in the last two 
instances light pressure is exercised from the lid border 
towards the margin of the orbit. After subconjunctival 
injections massage is indicated to disperse the injected fluid. 
In thickening of the tarsus ftrachoma) the whole lid may be 
masisaged with advantage between the fingersj or with a glass rod 
wrapped round with sal alem broth wool applied to the tarsus 
of the everted lid. In this case the use of cocain (2 per cent.), 
and the subsequent application of cold compresses are requisite. 
Deep massage J employed in thrombosis of the retinal veins 
and embolism of the central retinal artery j differs from that 
already mentioned in that greater pressure is exerted, but 
not ao much as to cause pain. 

lirjECTioiTS 

{a} Suhco^jwnciival : in inflammations and opacities of t 
oomea, inflammations of the choroid, retina^ optic nerve, 
opacities of the vitreous. 
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The following are used aa injectiona : — 

1 in 1000 perchloride of mercuTy solution (0*2 cc. — m. 4). 
Cyanide o£ mercury 1 in &0G0 of 2 per eent, sodiom chloTide 

(0"25 to 1 cc. — m. 4 to m, 16), 
2 — 5—10 per cent, salt solution (0*5 to 1 cc. — m. 8 to m. 15). 
1 per cent, hetol (Le, sodium cinnanmt^) solution (0*6 to 

1 cc, — m. 8 to m. 15). 
^ lodini 01—0 021 

Pot. iod. 2-0 y 1 cc,— m, 15. 

Aq. defit. 300 J 

10 per cent. lodipin * (0 26 to 0*6 oc— m. 4 to m. 8>. 

It is well to add to all these injections 1 to 2 per cent 
cocain or 1 per cent, eucain, except in the case of iodipin. 

After washing out the conjunctival sac with 3 per cent boracic 
acid solution or 1 in 4000 hydrarg. perchlor. and cocainisation, 
the injection should be made as far as possible from the 
iimbus^ so as to a^oid necrosis. The point of the syringe 
fihouM be directed backwards. 

After the injection the fluid is diapersed by raaasage, and 
a bandage applied. If there be much pain, cold compresses 
are used. Some oedema remains at the spot for a considerable 
time, often for several days ; ecchymoses also frequently occur. 
Circumscribed necrosis sometimes occurs at the site of in- 
jection after the use of anblimatej especially if it is made 
too near the limbus. In such cases the injection is naturally 
not repeated or is made at a different place. 

After injections of iodipin, fat collects under the conjunctiva 
or akin of the lid, in the form of irregular nodules of yellowish 
white colour, disappearing only after a long time. 

(b) Intramiisctdar siihiimate i^ections — in aypMlitic in- 
flammatory processes. Before each injection the urine should 
be tested for albmnen (this should also be done before com- 
mencing treatment by diaphoresis)^ the state of the digestive 
organs should be examined, and any salivation and swelling 
or redness of the gums looked for. Carious teeth should ^ if 

* Prepared by rcix?jbted iodisation o£ sesame oil by meatiB of iodine 
monochloride in alcobolic aoluticm. — Tea. 
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possible, be extracted and tartar removed. Before each in- 
jection the spot selected must be cleaiiaed with soap, alcoholj 
sublimate solution, and ether- 

The place chosen lor the iiye^tion may be in the skin of 
the back, a fold being raised about three finger breadths from 
tKe middle line^ or in the nates four finger breadths behind 
the great trochanter, the needle being sent in vertically here 
to a d^pth of 2 to 3 cm, without raising a fold of akin. It is 
best not to use massage after these injections. Each aubae- 
q^ent injection should be made about 4 cm. distant from the 
previous one. The puncture should be covered with some 
iodoform collodion, 

IrijectioTts : 1 — 3— 5 per cent, hydrarg. perchJor, with 
1—3—5 p6r cent Bod, chlorid, (I cc— m, 15 daily, every 
third, or every seventh day respectively), 

Hydrarg, formamid. 1 to 2 per cent. (1 cc. — m. 15 every 
aecond day). 

Hydrarg. succinamid. 1 per cent, with 1 per cent, cocain 
[1 cc— m. 15 every second day). 

$L Hydrarg. salicyU . . . . TO 

Paraffin liquid. , . , . , lO-O 
S. 1 cc— m. IS every fifth or geventh day, 

P^ Hydrarg. thytnolacatat, , . . . 1"0 

Paraffin liquid, lO'O 

9. 1 cc— m. 15 every fifth or seventh day. 

p, Hydrarg, o^dd, flav. . . , . 0'5 

Paraffin liquid lO'O 

S, 1 CO, — m. 15 every fifth or seventh day, 

|t Hydrai^. bicyan 0-1 

Gljcerin , . . . . , . 2-0 

Aq. destill 18*0 

fi. 1 cc— m. 15 daily, 

|fc^ Hydratg, sozoiodol. . . , , 0*8 

Potaaa. iodid l-fl 

Aq. deatill 10^0 

S, 1 CO.— m. 15 daily. 

The careful cleansing of the mouth is never to be neglected,' 
It must b© frequently washed out with potass, chlorat. (1 to 
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2 per cent.), potass, peraianganat (a solution of the colour 
of dilute red wine), or 

^P Thymoli ..05 
Mentholi. , l-O 
K Tct. eucalypti 10-0 
r Ale, absolut . 50 
S. 4 to fi drops in a glass of water 
The teetk should be cleaued with tootk-powder after every 
meal. If gingivitis is present the guraa may he painted with 

► |L Tct. kji^meriBa 
Tct. gallarum g& 20'0 
Tot. myrrhse , 10-0 
BAKDAaEg 
L An occltrnve bandage ia applied in corneal inflammations 
and in iritia. A circular piece of linen or gau;se of the aize 
of the orbital aperture is laid upon the closed lids ; upon 
this a pad of cotton- wool ia placed, which reaches to the 
forehead above and the cheek below; this la secure by a 
atrip of adhesive plaster from the root of the nose to the 

I cheek ; over this^ either a turn of calico bandage is applied, or 
an oval pieee of flannej with tapes sewn to its anialler ends. 
S. A protective bandage is applied to the unaffected eye in 
unilateral blenjiorrhoea or diphtheria of the conjunctiva, 

(a) Pads of cotton-wool are applied to the closed lids so 
aa to fill up the spaces between the orbital margina. These 
are then made fast with strips of adhesive plaeter, or a round 
piece of linen smeared with aoap plaster. These uhould reach 
on all sides 1 to g cm. beyond the orbital margins, and a 
number of fine snips should be made in their edges in order 
that they may be better applied to the skin, Colbtlion 

* flex lie should be freely applied to the borders. The bandage 
ahould be removed every day, in order to inspect tile ij». 
If there be a little conjunctival redneas (thia is unavoidnble 
after the prolonged use of the bandagiea) we apply (f/) a watch- 
glass of appropriate size to the orbital aperture (the eye 
remainiug open) and secure it all round with little itfipi 
of plaster or zinc-gektine (Unna's pa«teX the oeelumtm being 

I 
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made more complete by collodion. The sharp edge of the 
"watch-glass should be guarded by strips of plaster or padded 
with cotton-wool.* 

A protective bandage is also used after an operation 
on the eyeball. Fuchs*s wire mesh-work, which may be 
moulded by bending its edges to lie closely on all sides, may 
be applied above the dressings, or (if the patient's face is not 
hairy) a hollow aluminium or zinc shield may be fastened to 
the forehead and cheek with strips of plaster. 

Moist Application 
(in wounds, etc.). Gauze compresses dipped in diluted 
(1 : 3—10) Burow's solution t are laid upon the eye, covered 
with some waterproof substance and fixed with a few turns 
of a bandage. 

Pressure Bandages 
The orbital opening is padded up to and above the level 
of the brow and cheek with cotton-wool or whitfe gauze, 
and this is fixed with adhesive plaster (the eye must be 
protected against the entrance of fibres of the cotton-wool 
by a layer of linen or gauze, e.g. Gamgee tissue). This pad 
is then gently pressed against the eye by means of a calico 
bandage. Care must be taken that it really lies upon the 
globe and not upon the orbital margins or bridge of the nose. 

Hot Compresses 
In the first place these must not be too heavy (a few layers 
of linen or gauze) ; in the second place, the temperature of 
the fluid in which they are inunersed (water, Burow's solution 
1 : 6—10, sublimate solution 1 in 4000) should be the highest 
which the patient can bear without pain ; in the third place, 
the temperature should be as constant as possible, and there- 
fore they must be renewed very often. The applications 
should be made while the patient is lying down. 

* A Bmall piece of tubing should be inserted, ao that the space 
beneath the watch-glass maycommunicate with the outer air ; otherwise 
the glass becomes hazy. The watch-glass is preferably sewn into a 
piece of macintosh (Bullers*s Shield).— Tbs. 

t Burow*B solution is a 7 to 8 per cent, solution of aluminium 
subacetate.— Tbs. 
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Ableptaron. Absence of the lids, a copgenital deformity, 
tbe subjects of which do not uaually live. 

Abscess of the Lid* Commonest cause^ trauma ; leas often 
perioatitia or caries of the orbital margin (these latter are 
often detenitined by an injniyX or erysipelas. 

Abscess of the lida is distinguished from inflammatory 
cedema or erysipelas by the fact that a localised spot ia 
present, where at first resistance and tendernesa are greater 
than elsewhere, while later fluctimtion occurs. At this place 
also the akin is more stretched and shiny, and in the later 
Bta^ea the pus is aeen through it. 

Treatment. In the earlier stages suppuration should be 
hastened by hot applications. When fluctuation ia detected, 
a deep and free incision ahould be made as early as possible 
after thorough disinfection of the skin with soap, sublimate 
solution, and ether (the lids being closed, so that none of the 
ether may run into the conjunctival aac). The abscess is 
opened in a horizontal direction with a pointed bistoury, the 
cutting edge of which is turned forwards {i.e,^ away from the 
globe), and this should reach the deepest part of the fluctuating 
spot, so that no pus may be retained, Fads of iodoform or airol 
gauze, or of wool moistened in 1 to 2 per cent, aluminium 
subacetate solution, are now applied as long as any inflam- 
matory symptoms romain. Dry antiseptic dressings and an 
occlusive bandage are used until the abscess cavity has com- 
pletely granulated up, and during this time drainage must 
be employed. 

Ankyloblepharon is a move or leas complete {A. partieUe^ 
totale) adhesion of the margins of the two lids. 

{a) Congenital, Occurs mostly in the form of one or more 
tiiread-Iike strands (A. filifm-ms admilum) near the canthi 
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(especially tlie outer). They omy be divided with a snip of 
the Miaaorfli and r«r-formation is not to be feared, 

(b) Acquired. May extend over tlie whole length of the lid 
margin, Tsith or without aymblepharoii. It occurs after bums, 
the action of cauatica, or ulcera which occupy corresponding 
points on the two Ud margins. Lastly, ankyloblepharon is 
intentionally produced by operation to leaaen cicatricial con- 
traction after gangrene of the lid (q.v.). 

The treatment conaiats in aevering the adhesion by operation. 
Only when it ia extensive or lies in the neighbourhood of the 
canthi need the wound be covered with conjunctiva to prevent 
the adhesion from forming again. 

Anthrax is a phlegmonous indammation, often leading to 
gangrene of the lids, caused by infection with the anthrax: 
bacillus (in those who have to deal with infected cattle or 
their hides). It always leaves the free borders of the lids 
intact. 

The treatment conaiats in antiseptic compresaea (1 to S pet 
cent aluminium subacetate, 1 in 500 sublimate), in the opening 
and plugging of any abscesseSj and, where gangrene is presei^t, 
in a temporary sewing together of the lids to prevent sub- 
Bequent cicatricial ectropion. This is performed as follows : 
The eye is cocainised, and a horn spatula is then introduced 
into the coiyunctivftl sac beneath the lid in order to protect 
the globe and to give a firm surface to cut upon. The lid 
margins are then partially refresh ed» and sewn together with 
eilk stitches. 

After the separation of sloughs, a blepharoplaatic operation 
may be undertaken to repair losses of fiubsbance in the akin 
of the lid. 

Blepharitis, or inflammation of the lid marginB, occurs in 
two forms : 

{a) BL squamosa. Numerous white scaler lie among the 
lashes, and on the removal of these the underlying skin is 
found to bo reddened. The cilia easily fall out, but grow 
again, because the hair follicles are not diseased. In many 
cases the lid margin ia covered with honey yellow, transparent, 
more or less fatty crusts {BL oleo§a\ which represent the 
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abiiDdant inspissated secretion af the sebaceoua glands, and 
are easily removed. 

(b) In £L "ulcerosa the lid margins are also covered with scales 
and cmsta, but these are often mingled with blood and adhere 
more firmly to the underlying skin ; when they are removed 
the lid margin ahowa ulceration of varying ejctent, and 
follicular abaceaaes around some of the cilia. This form m 
abo often complicated with rhagades at the outer cant hue, 
'which are very painful and are constantly liable to be torn 
open, if the lida are somewhat roughly drawn apart, so that 
healing is hindered. 

In conijoquence of the deeper situation and more suppura- 
tive character of the inflammation, JSl. tdcerosa is apt to 
he followed by vjirious permanent sequelae, of which the chief 
are : 

1. Chronic conjunctivitis. 

2. Permanent losa of the cUia in the affected area* When 
this is total it is named madarosu, 

3. Thickening of the lid margin : Tyiom, 

4- Trichtmisj the cilia becoming directed towards the eye- 
ball by cicatricial contraction. 

5. Eversion of the lid margin in consequence of scar forma- 
tion in the skin. In its higher grade this constitutes 
Ectropimi, 

The above-mentioned sequelaa in their turn aggravate the 
initial disease, the blepharitis, so that a circulus vitiosus is 
aet up, a speedy and complete cure of which is therefore 
highly deairahia 

Etiology. 1. Constitutional : anaemiE^ tuberculosis, scro- 
fula, especially in children and adolescents ; in many families 
it ia inherited. 

2. External injurious agencies : had air, heat, dust, late 
hours, smoke, eye-strain (in hj-permetropia and astigmatism), 
wind (in coachmen and pea3aut3)j prominence of the eyes (so 
that there is insufficient protection ag^ainst the outer air). 

3. Local causes : conjunctivitis chronica, phlyctenuiosa, 
trachomatosa, lacrymation from conjunctival disease or from 
defective draiiiagu of the tears. The iacj^ymcU passages m'K*^ 
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therefore be esoamimtdi wUk e&pBDud cam im mU eaaet of mur 
lateral hLepharUu. Ftessnre should be made over the ke- 
rymal sac and the regurgitation of any seoetioii (mteiy, 
maoouB, mncopnrulent, etc.) from the poncta noted. If thete 
is regurgitation the lower canaficohis should be dOatod with 
the conical Bound and a probe passed down the nasal duct 
Besides the ordinary pyogenic microbes the acarns foUicaloram 
can be demonstrated in a ccmsideiaUe number of cases— 
m\)fX^B^\y in M. vloeron ; bnt this BL aoariea does not preset 
any typical clinical picture. 

TreatmerU. A minnte inspection of the fid maigin is first 
Ui \)ii made, after having softened the cmst and scales with 
v<u»<ilirie, and wiped them away with a pledget of cotton wool 
immiiiitMiA with lukewarm water. 

1. if tblH is normal except for reddening {Bl. sqwunomi^ 
ti'tMitm($nt with ointment is indicated. Before going to bed 
iht) pati(5r»t Hhould rub well into the margins of the closed Hds 
li pitMio of tha ointment chosen {vide infra) about the size of a 
Ittin. A thin liiyur of ointment should be left upon the skin of 
thti lid irmrgin. In the case of patients who sleep uneasily, or 
unruly <'JiiMr»n who might wipe away the ointment, it is 
))etttir to lay upon the closed lids a piece of linen somewhat 
largbr than tha palpebral fissure, smeared rather thickly with 
thb ninimtiut and to securo this lightly. In the morning the 
imUmnt^ U)g»thrir with the discharge, should be carefully 
rbuiovtid with a Hof t ploco of linen or cotton wool, moistened if 
nucuHHary with lukewarm water, until the bases of the eye- 
lauhuH aru (|uitH v\mu. The lid margin should now be once 
nnii'ti HUifiArad with ointment, for which purpose if the disease 
ho tiHght a pure, neutral vaseline may be used (that known as 
'* Uloritt " or VftHttl. salvo-petrolia). This is with the object of 
k»uping thti skin of the lid margin supple and soft so that 
Hi:u|uM umy not form, and also to provide a protective coating 
Umn atniubphurio inHmrities. This cleansing and re-applica- 
Mtui nf iiiuhnttut nmy bo repeated once or twice daily, 
iiH|H)i:itUly if thtt patimit'H eni))loyment exposes him to much 
iImhI' iir HUMikti. 

'l^hu JiiMt UiM\H fur the ointment is neutral vaseline ('^Gloria" 
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viiselme, or va&el, ptirias. Auieric, o&lvo petrolia), or vasogea, or 
a mixture of vaseline and lauolio da. To one of tliese may be 
added m alight cases 3 per cent, acid boric ; in cases with much 
emst-formation and h}T>erffimia of the lid margins 1 to S per 
cent, hydrarg. aminoniat, ; or 1 per cent acid, salicyh^ 2 '5 to 5 
per cent, ichthyol, |^ to 2 per cent resorcin. Swelling of 
the lid margins sometimes occurs after the application of 
the ointment, but soon ceases, as does also the itching 
which is occasionally felt^ especially after the use of the 
salicylate ointment. Cases in which hypersecretion is quite 
slight 30 that actual crusts are not formed^ but little scattered 
scales lying between the cilia on the slightly reddened edge of the 
lidj give good results when treated wifch a neutral soap (rubbed 
into the closed lid^ in the morning and shortly afterwards 
washed off again), or with tincture of benzoin (an emulsion of 
a few drops in a little water applied aoveml times to the roots 
of the eyelashes with a camel's hair brush or piece of cotton 
wool. Painting with 01. fagi (or rusci) and 01. olivse dd^ or 
with Pix liquid, and Sptr. vini da is also indicated in many 
eases. 

Treatment should be carried on long after the blepharitis 
appears to be healed, the lid margins may be hghtly smeared 
with a non-atimulatmg ointment (vaseline alone or 3 i>er cent, 
boracic or 1 per cent, white precipitate ointment), 

2- In Bl. tdcerom^ after carefully cieanaing the lid margins, 
the ulcerated areas should be cautiously painted with 10 to 20 
percent silver nitrate or 1 per cent, picric acid, or touched with 
the silver stick. Special care must be taken that none of theae 
strong applications enter the conjunctival sac : the cauterised 
spots should be irrigated with salt solution, so as to precipitate 
the excess of silver nitrate. The lids' margins are then covered 

Bwith one of the ointments mentioned above. The eschars 
caused by the cauterisation are not to be forcibly removed^ 
but healing under the scab is rather to be aimed at If 
follicular abscessea are present they should he opened by 
epilation of the offending lashes^ the spots gently touched with 
the point of the silver stick, and then covered with ointment, 

I Loose cilia are to be removed. If there be much swelling and 
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tttfihrmtioo of the Ikl iwfgtn, coafnaea of lotio 
or 1 to 1 pof cent ohuBJiiraai sahwstlttte me indicated. 

If tbere are 110 recent nlcers left, tlie cicatrised spots alioiild 
be tfeated witb omtmenta^ which are contmaed tinlil long 
ftfter Bcarriog m complete. 

In M. a&irica &q omtment of Bolaw PeruTtazi. ^% Yaseline 
(TO, may be recoaunetided. 

8initiltaneoiia with the local treatment tlte exdtiB^ canse of 
the blepharitia muBt be attacked. Erron of refraction must 
b« corrected wi^ suitable gksaes^ chronic conjunctivitis, 
diseases of the ladrymal passages, and lagophthalmoe must be 
treated, and external injurious agejociea avoided as far aa 
poflflible. In consfcittitional diaeaaM ^oaaera] tonic treatment 
most be adopted. The aeqaelm of Bi. ulcfrosa mast receive 
attention, especially eversion of the lower punctum, by slitting 
up th^ canaliculus (g^v.), and ectropion of the lower lid, 
generally by operation (q-iK). 1 to 2 per cent, alxuniiuum 
snbacetate, zinc ointment, or a tar prefiaration {e.g., ichthyol), 
in to be used in eczema in the lids accordiog to the ^cutcnesa 
(nee Eczema). Trichiasis requires operation. Traitment ia 
in»ffe^tial in madarosis and tylosis. 



Blepharoehalaais (Fucha). A baggy [enlargement of thi 
uppkT lirl with thinniug of the akin, caused by recurrent 
nuUTOtic ttrlcma, and often accompanied by innumerable fine 
crtJatMsrt. Th« atrophy and wrinkling of the skin, and the 
jUiHrtncn nf atiy fluid romovable by pressure, distinguish the 
corifiitirm from rudema. 

'i'bf! ttralment in opemtivCj and only undertaken for cosmetic 
tj(f*!i;t. A horizontally oval piece of the superfluous skin is 
ftxciwjtl ; this ixlgert are sewn together, a Little of the tarsus 
hiring ificKidfd in order to prevent the skin from drooping 



14 



BlfphnrophimosiB. In Buhjects with lacrymation and 
bhi]>)mri>HpM.Hiii r>r King dumtion, and, therefore, especially in 
rltrnnir 4i(in,jiinr(.ivitii», ii, vertical fold of skin becomes drawn 
rivf>r ih^ oiiU^r faiilhuH^ in conaequence of the horizontal 
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contraction of the akin of tlie lid, thus simulating a shortening 
of the palpebral fiaaure as opposed to the true shortening of 
auky I oblepharoiL 

The Preatmmt must be directed against the primary disease, 
the chronic conjunctivitia, or a canthoplaatic operation for 
widening the pali>ebral fiaaure may be undertaken. 

Blepharoplastic operations have for their object the 
artificial restoration of part or the whole <^f the lid, lost as the 
result of previous injuries, bums, gangrene^ lupus, scrofula, 
removal of tumours, etc. This can be accomplished by varioxia 
methoda, the exact description of which would exceed the 
limits of the present work ; hence, merely the guiding principles 
will be mentioned here. 

A pedimcu!at€d Hap from the brow or temple may be used 
to replace the lost skin, or a graft taken from the trunk or 
the extremities. In the first method the aubcutaiieous tiastie 
and fat {if not oxcosaive) must be retained in order to secure 
proper nutrition. The grafts, oti tlie other hand, consist 
either of the epidermis and tops of the papillae alone, or of the 
entire cutis, or lastly, only of the superficial layers of the 
latter (Thiersch graft). The grafts in the first and second cases 
are shaved off with a sharp scalpel by light aawing movements, 
the knife being held at a very acute angle to the surface, any 
particles of adherent subcutaneous fat being afterwards care- 
fully removed. In the third case a long flat straight knife is 
used with moderate pressure, being held parallel to the 
surface. 

In cicatricial ectropion with retention of the lid margin, the 
commonest indication for blepharoplastic operation^ the thick, 
resistant scare must first be excised, then all deep cicatricial 
atrands cut through, so that finally the normal part of the lid 
becomes freely movable, and can be drawn far over the other 
lid. This is necessary, because the implanted graft must be at 
least a third larger than the defect — a pedunculated flap may 
be somewhat smaller— to allow for subsequent shrinking. The 
freed lid is pulled up over its fellow and fixed with stitches to 
the cheek or the forehead as the case may be, the raw surface. 
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}mng covered by on© of the methods already mentioned. A 
layer of iodoform or boracic ointment is then applied, and 
upon this a layer of gold-beater'a akin or guttapercha tissue. 
All inequalities are filled in with cotton wool or gauze* and 
finally a calico and starch bandage is applied. In the absence 
of pain or fever this need only be removed on the third 
to fifth day. If the graft haa then a rosy colom^ it is a 
sign that its nutrition is good, and it may be expected to 
adhere. 

The loas of aubatance caused by forming the flap is reduced 
as much as possible by stitches after undermining the edges ; 
it is then dressed antiseptically. Thiersch grafts, and those 
involving only epidermis and papillae, leave a surface which 
heals by over-growth with epithelium under a protective layer 
of ointment, no stitches being necessary. 

The methods for restoring the whole lid or a part including 
the border are much more complicated^ and require greater 
ingenuity in the operator. Naturally only pedunculated flaps 
from the neighbourhood can be used, the inner surface of which 
should be covered with conjunctiva if posaible. Eecently 
pieces excised from the cartilage of the ear have been employed 
to restore the tatsus. The soft skin covering the posterior 
surface of the auricle is placed in the situation of the con- 
junctiva towards the globe, i^ldlst the anterior cartilaginoua 
surface is covered with a pedunculated skin flap. 

Blepharospasm = spasm of the orbicularis oculi 

{a} Bl. in/mptometticits is an accompaniment of all irritative 
conditions of the eye^ but is not always proportional to the 
severity of the disease. It is especially pronounced in 
phlyctenular conjunctivitis ; in children after conjunctivitis it 
is often only a bad habit. It is said to occur reflexly in dis- 
turbances of the digestion and menstruation. 

Treatment Removal of the cause—foreign bodies, trichiaaia, 
errors of refraction ^ especially hypermetropia and astigmatism, 
conjunctivitis, blepharitis, eta The blepharospasm "which 
oecurs in nervous and ansemic individuals, especially in child- 
hood, disappears usually spontaneouslyj or after the application 
of a iDandage for a few days. 



THE EYELIDS 



I 



(b) BL essmtialis in normal eyes, Poiijts can often be found 
at the sites of exit of tho branches of the first and second 
divisions of the trigeminal, in tlie nose, throat, or raouth, 
compreaRion of which causes the blepharospasm to disappear 
immediately. 

1. £1. hystei'ktts. The eyes close suddenly and remain 
closed. It ceases spontaneously, or on application of electricity 
— constant current of 1 to 2 5 milliampferes for 3 to 6 minutes. 
The action of the anode is soothing, that of the kathode 
stimulating. 

2. Bh mdlis is a tonic or clonic spasm (nictitatio), often 
accompanying tic convulRif ; it is very resistant to treatment, 
and may sometimes be incurable. If pressure points are found, 
they may be subjected to methodical preaaure, otherwise one 
may try the constant current, 1 per cent, morphia, or 1 per 
cent, eucain injections at the sites of eisit of the branches of 
the trigeminal, or in the worst cases subcutaneous section of 
the affected branch ; even this, however, is not always followed 
by relief, 

ChaladoE, or Tarsal Cyst. 

Treatment Small hard chalazia require no treatment^ or at 
moat absorption may be attempted by massage^ which, however, 
^ill only succeed in the rarest cases. Larger chalazia, whose 
contents are always partly softened, can bo removed by 
iocision and scraping. Th& operation can be rendered quite 
painless if a 3 i>er cent, solution of cocain be injected into the 
chalazion after cocainising the conjunctiva.* The lid is 
everted and fixed between the finger and thumb, or steadied 
by pressure towards the orbital margin. * The chalazion 
now bulges forwards, and is incised with a sharp bistoury, 
the back of which is towards the globe, while its point is 
directed towards the upper or lower orbital margin as the 
case may be. The fluid and mucoid portions of the contents 
DOW well out, and the remainder is scraped out with a sharp 
spoon. In large chalazia a portion of the conjunctival wall 

* Oryetak of isoUd cocun may also be applied after preyiouQ cocaijD8a< 
tion J too much ahould aot he used, otherwise symptoma of poisoning 
nifty «iisQe« — Tas, 
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may be excised with advantage. It ia necessary to evaci 
the entire contents down to the connective tissue capsule, 
otherwise there is almost certain to be recurrence. After 
evactiation the cavity fills with Mood, but this quickly dis- 
appears owing to abrinking of the capsule ; the process may 
be hastened by gentle massage. A bandage is unnecessary 
after the operation, as the wound is not exposed, but the con- 
junctival sac should be frequently washed out with 3 per cent, 
boracic acid or potassium permanganate solution. In the 
presence of severe conjunctivitis or corneal ulcers, the opening 
of the chalazion should be postponed until normal conditions 
are restored. 

Suppurating chalazia are alao opened by incision from the 
coiyunctival surface, or through the skin if they are pointing 
in that direction. The contents need not be scraped out in 
this case, but if the cavity is large it should he plugged 
antiseptically, or cauterised with the silver stick. In this 
case a bandage is applied, or moist compresses if the in- 
flammation is severe. 

ChromhidroBis. The occurrence on the lids of bluish spota 
of coloured sweat, which ean be easily removed with Unt 
dipped in oil, but soon recur. It is a rare affection, seen 
mostly in women ; a large number of cases are probably 
due to deception and demand no treatment. 

Colohonia of the Lid, This may be (1) rarely a congenital 
abnormality, often accompanied by dennoid of the cornea: in 
thesG case:* a delicate membrane may stretch between the 
limbs of the coloboma and adiere to the globe ; (2) acquired^ 
by traumatism— lacerated or incised wound —and is often com- 
plicated by injury of the globe. 

Treatftient is operative, and consists in refreshing the edges 
of the coloboma and suturing them together. This should be 
begun at the free margin of the hd, and demands an exact 
adaptation of the edges of the wound. The stitches must 
be entered at exactly equal distances from the lid margin, 
BO aa to preserve the normal straight contour. If the edges 
of the wound, especially after laceration, are crushed or soiled^ 
antiseptics are first used — aluminium acetate (2h5 per cent.), 
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iodoform ointment (3 to 10 per cent.), airol paste, etc.^and 
the coloboraa is sutured after tliorough cleansing. 

Distichia&ia ia a rare congenital abnormality in which t^v^o 
parallel rowa of cilia are preat^nt, the posterior of which is 
directed towards the cornea. 

TreatiTi^ut Operative (cf, Trichiasia). 

Ecchymoaia. Cold compreeaes of water, lotio plmnbi, or 
1 per cent, aluminium aubacetate. 

Ectropion. Eversion h the least degree of this affection ; 
it only occura in the lower lid, the inner horder of which 
falls away from the globe and is no longer closely applied 
to it. It commences usually at the nasal side, so that the lower 
pujictum becomes everted and epiphora results. Thia again 
leads to blepharitis, eczema, shortening of the skin of the 
lid, and ao to aggravation of the eversion until it becomes 
ectropion. 

Seqml(B of ectropfio^n. : hypertrophy and cornifi cation of the 
exposed conjunctivHj lagophthalmoa with its results, eczema 
and blepharitis. 

In shght eversion it ia often sufficient to forbid the patient 
to wipe away the tears in a downward direction since thia 
pulls the inner part of the lower lid with the punctum more 
away from the globe. A supporting bandage ia apphed, which 
keeps the lid pressed against the eye. In more pronounced 
c^es^ in order to restore proper drainage of the tears, the 
canahculus should be sht up with a Weber's knife, the punctum 
having been first dilated mth a conicaJ sound (see Blennorrhoea 
of the Lacrymal Sac), In the next few days the wound edges 
should be frequently separated, otherwise they will heal 
together. 

Ectropioyi spastkum occurs chieKy in the upper lid ; it is 
caused by spasm of the orbicularig when the skin of the lid 
19 tense and elastic— ^.^., ia young patients, eapecially children 
with phlyctenular conjunctivitis, and when the conjunctiva ia 
thickened and swoileii, as in trachoma and blennorrhcea. 

Snellen's sutures are indicated. A thick silk suture ia 
armed with long curved needles at each end ; these are thrust 
through the highest part of the ectropionised conjunctiva 
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about I cm. Apart, pa&hed tip under the skin of the lid aa far 
as the eyebrow, and there brought out. After two or three 
fiuch threads have been inserted, they are tied over a piece 
of iodoform gB-uze^ and left for four or five days. If suppuna- 
tion occura along the course of the stitches they must be 
removed earlier. 

Thickening of the lid in consequence of venotiB stasis 
gradually diaajiijeara under daily oft-repeated massage. 

If the eetropion is not cured in this manner the palpebral 
fissure may be shortened by an external tarsorrhaphy. 

Ectropion mechanicujn is due to separation of the lids by 
enlargemeQt of the globe or orbital contents, and usually 
affects the two lids of one side. The primary canse must be 
attacked— abscission of the cornea or excision of the eye, 
extirpation of orbital tumour, horizontal shortening of the 
palpebral fissure in Graves'^ disease, by the operations of 
Szymanowski or Dimmer , or the tarsorrhaphy of Fuchs. 

Ectropion paraiytictim results from paralysis of the orbicu- 
laris oculi, and afiFecta only the lower lid, causing lagoph- 
thahnos. It may be treated by bandage, the constant current 
(1 to 2 '5 miUiampferes, 3 to 6 minutes, anode or kathode), or 
in its higher degrees by operation, 

Ectropwn cicairiceum or cicatricial shortening of the skin 
of the lid, can only be cured by a plastic operation (see 
Blepharoplastic Operations). 

In traumatic colobomata of the lower lid ectropion is pro- 
duced by weakening of the orbicularis, which, however, can 
be easily cured by suturing the coloboma. 

Eczema of the lid usually presents itself as a moist eczema 
in scrofulous ansemic children, aud is therefore very often com- 
bined with phlyctenular conjunctivitis. It also occurs in the 
subjects of epiphora following inflammation of the conjunctiTa 
or lacrymal sac, ectropion, or lagophthalmos, and is then due 
to maceration of the skin of the lower lid. Finally, it not 
infrequently occurs as the result of prolonged bandaging after 
operations on the globe, quite apart from the artificial eczema 
which may be produced by iodoform, or salicylic plaster con- 
taining camphor, used to secure dressinga ; adhesive plasters 
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should, therefore, never contam camphor. There m alao an 
eczema characterised by a rough scaly condition of the some- 
what red and swollen skin, and associated with much itching 
and Wrning, It occm-a alter the uae of powders containing 
aromatic oils, or during great heat ; in many cases the cause is 
not clear. Acute eczemas with cedematoua swelling and red- 
ness of the akin are not so common. 

Treatment. The above-mentioned dry, slightly scaly forms 
of eczema of the lids are the moat rapidly and easily cured. 
Repeated applications of nng. sdnci oxidi, or ung. zinci Wilsoni 
alone or with equal parts of ung. diachylon or Lassar's paste 
(zinc! oxidij talc. Venei Ha TO, vaael. fiav. 2"0) is usually com- 
pletely successful. In other cases the following may be 
recommended : 

p. Acidi aalicyl. . , , . . 0-5 

Lanolini ,.,,,. 60*0 

Vaselini flay 30*0 

With or without the additioD of— 

line, benzoini . . . , . 4*0 

^ Zinci osidi ...... COO 

Amjli par. 

Talc. Venet. ..... M. 25'0 

Vaeelini flav* ...... lOO-O 

The ointments are applied in the evening, and carefully 
removed with vasehne in the morning, if the patient is unable 
to keep Ms room. The skin is then lightly powdered ; no 
water muat be allowed near the affected part. 

Acute eczema in children and adults ia to be treated 
anfciph logistical ly, beat with aluminiujii acetate compreasea 
(1 to 2 per cent.) ; after the acute stage is over sdnc ointments 
are used : ung. zinci oxidi, ung, Wilsoni, with or without ung. 
diachylon aa, Laasar'a paste. The following is also useful : 

^ Acidi boracici .... * 5*0 
Glycerin i . . . . q,s. ad solv, 

Cerffi alb. 

Paraffini , . , , . aa 20-0 

01. olir. .... q.a, ut f. mig, moUe. 




ind ifi^ Leosg puB. i 
qUI^ c&A fim oil, V3deluh% or ^ p 
IiiiiiinliiiiHlf lifd I die T^amMwal at 
to be paiBtJed Tieh 3 ta 10 par ea 
times, (irying' the ipcta by 
wool between 
taken tbaX th& 

conjanctivm or waam^ Ottlmu^ » appJIfd ot«' 
3 per cent, boiaek oinlnmfiiit, t per cealL ongi 
ipi^ 2inci oxidi, nng. d^cbjloa KeiKa* " 
meat (vide si^(i)y or 
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A good Appticfttum 15 10 per o^l. xiae vva^bie ititJi 

the *ddjtioB of 5 per cent, ichthyoL It is e^eciaUlj, useful i 
in children, in whom ecxema of the Hds mort' fre(|xieiitly i 
o<jcuf 9, a-nd *a best tiaed thns -. A linen mask is cat out to 
correa|Kmrl with the affected area, holes being made for 
ilm eye«» and if necessary for the noec and mouth. The 
mntrnont ]« smeared upon one side of the mask to the thickness 
(if th« Jifv^k of ft knife; this ia then applied and changed 
wvMry day, 

Tli*i tfOfttnjHnt with ail vet nitrate ahonld at fif at be repeated 
<iv*^ry two ortlirmi dayw. If the formation of scabs has ceased, 
nn*\ i\[H NlirfjM'it han Hkintted over, boracic ointment or Ijassar*^ 
v\\hv (jawiiA tthduld Btill be Used for a short time nntU healing i& 

(riMtinarl of (Mih*tin« witii Nilver flolution an ointment of silver 
ultrnfM (U Lo H |i*ir iiuii1.)or prot#irgol (6 to 10 per cent) may be 
i*Hjpl*i>Md. Al' ilit' Hunii' time lice are looked for in the hair, 
iHtd If lUHmviii., MinruUtffily iwnoviHl— amtjaring with petrolennij 
i^MMJtlnK Mtihi' h fnw hi mm with diluto acutic acid, and careful 
'UiM Hi' tihiat hiili\ 
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ElephantiaBis. The treatment consistB in the removal of 
the anperfluous akin. 

Emphysema ia the entrance of air into the loose subcu- 
taneouii tissue of the lid from the neighbouring sinuses. It is 
naually tmumatic from laceration of the thin bony walla of the 
orbit, generally the lamina papyraeea of the ethmoid ; less 
commonly it ia spontaneous, especially in glass-blower* and 
trumpeters. The lids are pale and swollen, the swelling dis- 
appearing on pressure, with a crackling sound and feeling of 
crepitation. On straining the sweUiug reappears- Emphysema 
of the lids is often combined with euiphysema of the orbit ^ 
exophthalmos and ecchymosis (cf. Diseases of the Orbit). 

Treatment Avoidance of forced expiration — coughing, 
sneering, blowing tke nose, straining at stool, etc,— and a 
pressure bandage for a few days, renewed once or oftener 
daily. 

Entropion, rolling in of the lid margin, occurs almost ex- 
clusively in the lower lid. 

(a) Entropion spasticnni results from contraction of the 
orbicularis when the skin of the lid is alack and inelastic — in 
old people. Its occurrence is favoured by absence, smallness, 
or deep position of the gioh^—Fntropion organi<mm, 

Etiology. Blepharospasmus senilis : prolonged use of a 
bandage in old people. Blepharophimoflis. 

(6) JSntro^Hon cicatnceMm* From cicatricial contraction of 
the conjunctiva— trachoma, diphtheria, burns, etc. 

Treatment. Entropion sp(Mticuni, The bandage ahould be 
left off, or if thni is impossible (^,^., after operations on the 
globe), a roll of plaster is laid upon the lower lid near the 
orbital margin and pressed backwards by the bandage, or a 
yjiece of adhesive plaster is fixed to the lower lid to puU it 
downwards. If these measures fail, more effectual operative 
treatment must be adopted— the excision of a horizontal or 
triangular (with the apex downwards) fold of akin. Somewhat 
more complicated is the operation of Hotz and its modifications, 
which consist essentially in the excision of a portion of the 
orbicularis near the free edge of the lid and in fixation of the 
akin to the tarsus. 
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Entropion cicatriceum ia also treated by operation, aa above. 

Entropion organu^m requires the wearing of a glaas eyci. 

Epicanthns. Treatment is operative— e:sciaion from the 
bridge of the nose of an elliptical fold of skirij Tsith the long 
aria vertical, or of the fold itaclf, 

Erysipelaa. Treatment Ck^rapresses of bydrarg. perchlor, 
(1 in 1000), or 1 to 2 per cent, aluminium aubacetate, or absolute 
alcohol. Attempt to limit the spread by injectioa of 01 per 
tseut. hydrarg. percMor. Lid and orbital abcesaea are treated 
by deep inciaiona and drainage ; gangrene by sewing tbe lids 
together to prevent cicatricial ectropion and lagophthalmoa 
(cf. Anthrax). After the throwing off of the alough and 
cicatrisation, a blepharo plastic operation ia performed, the 
artificial auturing of the lida being released. If the b earring ie 
very great, the lida must first be opened, and then an erbensive 
blepharoplastic operation uodertaken, with grafting if 
meceaaary. 

Farimde* Treatment First, warm antiseptic compresaes;; 
later, when fl^uctuation ia present, incision, drainage, 6Md'^ 
antiseptic dressing. 

Gangrene of the Lids, (a) Efidogenous or metastatic in 
typhus, measles, scarlatina, influensia^ pyaemia, sepsis, diabetes, 

(b) Ectogenovs, caused by local atfections, the chief of which 
are erysipelas, anthrax, variola, eczema impetigiuosum. 

Treatment Antiseptic compresses— carbolic acid (3 per 
cent), hydrarg. perchlor. (1 in 1000), 1 to 2 per cent alixmininm 
subacetate. When the process is extensive the j)alpebral 
fissure should be temixjrarily sewn together, after partially 
refreshing the lid margins, in order to prevent over-contraction, 
and its consequences— ectropion, lagophthaJmo3 ; when cicatri- 
sation is quite Complete the loss of substance in the &kin may 
be restored by a plastic operation. The scar is to be massaged 
for a long period, in order to make it soft and elastic. When 
the gangrene is leas extensive, the palpebral fissure can be 
perfectly cloaed after removing the stitches, so that further 
interference is superfluous (cf. Bleplmroplastic Operations). 

Herpes zoster, or zona ophthalinica, commences with tri- 
geminal neural^ and fever \ groups of vehicles then appear 
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on the reddened and swollen skin in the distribution of the 
first or second divisions of the fifth nerve^ or both. The 
vesiclea burst and become ulcers, which, by their grouping 
and sharp limitation to the distribution of the affected 
branches, leave characteristic scars throughout life. Invoh'^e- 
ment of the cornea is a serious complication (cf. Keratitis 
Veaiculoaa). 

Tr&x>t7fienL Local : the affected part is dusted with powder 
—simple rice powder, or zinc, ojdd., and talc. Venet. aS, or— 
|t Acidi boracici . , , . , I'O^S'O 

give Acidi salioyl. .... 0-5-2'6 
^ flive Thioli sice, . . - . 2-5- 100 

Zinci oxidi 

sivti Bis^mutbi snbnit. 

Talc. Venet aa S6 

It may also be bandaged. In this manner the drying up of 
the blebs is prevented, or if they have already burst the 
exposed ulcers are protected. 

The treatment of corneal compHcatiDua is conducted ac- 
cording to general principles (see Cornea). 

General : sodium sahcyktte in large doses is to be recom- 
mended for the disease of the nerve and Gasserian ganglion, 
which is the cause of the mischief. The neuralgia, pain, and 
insomnia may be combated by antipyrin (O'u-lO; gr. B-l&X 
phenacetin (0*5-1 "0 ; gr, 8-15), pyramidon (0'25^3"5 ; gr. 4-8), 
aspirin (3' 0-6 ; dr 1-1 J), or even morphia injections. ScMeich's 
injections * (2 to 3 drops) at the points of exit of the nerres 
may also he used under certain circumstances. 

HOf deoliutt exteriiTun, Inflammation of Zeisa'a sebaceous 
glands at the roots of the lashes. The iuflamroatoiy symptoms 
may be so sever© that the whole Hd and even the conjunctiva 
are cedematoua. By cautious palpation a localised spot of 
resistance is found, which is especially tender. Here a yellow 

* Schleich'a infiltration anEesthesia iis produced by injection into the 
BttpiYJar.v layer of the cutia ; one spot having: been treated, a aeriea of 
mjeotiona are madd from it along the line of inciaion, A sterile 5 oc. 
ayrin^e ie used with the following fluid: cochin hydrochlor, 01, 
moijh. hydrochlor, 0-02, aod. chlor, 0'2, aq, BteriL ad 100. (Sohleiohj 
^hmerdase OpertUiomnt Berlin, 1887,)— Tbs* 



30 THE EYELIDS 

prominence gradually becomes visible — an abscess, which 
bursts either along a cilium or close above the root. 

A diffuse inflammation of Zeiss's glands constitutes 
Blepharitis ulcerosa {q.v.\ 

N.B. When the lids, and especially the conjunctiva, are 
highly cedematous, swollen and red, a severe ophthalmia may 
be simulated, or when the inner part of the lid is involved, a 
dacryocystitis, periostitis, etc. To avoid a wrong diagnosis, 
the margin of the lid should be lightly palpated, when a 
specially tender, resistant spot will be found. Further, there 
is little mucous or purulent discharge in the conjunctival sac, 
the cornea and iris are normal in appearance, there is no 
tenderness to pressure over the lacrymal sac or orbital margin, 
nor any circumscribed thickening here. If an abscess has 
already developed, a mistake is impossible. If the hordeolum 
is first seen after it has already burst, the neighbouring cilia 
are matted together vdth pus, on the removal of which the 
affected spot becomes visible. 

Treatment. First, hastening of suppuration by warm com- 
presses with water, or 1 per cent, aluminium subacetate 
solution. If there is already deep-seated suppuration the 
abscess should be opened. Sometimes the pus can be evacuated 
by epilation of the affected cilia ; otherwise a puncture is 
made or a short incision in a direction away from the lid 
margin, the globe being protected if necessary with a Jaeger's 
spatula. Healing speedily follows ; to prevent recurrence, any 
blepharitis which may be present should be treated. 

Hordeolum intemxim sive Meibomianxun resembles hor- 
deolum externum in its course, except that it is often more 
severe, and the formation and evacuation of the abscess require 
a longer time, owing to the dense structure of the tarsus. It 
bursts either along the duct of the gland or through the 
conjunctiva. 

Treaiment as for hordeolum externum. The incision should 
be made from the conjunctival surface after eversion of the 
lid, and should always be perpendicular to the lid margin, 
BO as to correspond with the direction of the suppurating 
gland, which shines through as a yellow streak. 




THE EYELIDS 



31 



I 



Hypeneniia of the Margui of the Lid is a reddeniDg, with- 
out aiiy other abnormality, of the lid edges, afifecting almost 
alwaya both lids of one eye, or still more frequently of both 
eyes- The inconvenience is slight ; the seuEtitiveneas of the 
eye is increased, and slight lacrymRtion, burning^ and itching 
are present. It is oommon in young, anaemic, scrofulous 
people. 

Causes. Prolonged weeping^ eyes train — hypermetropia, 
astigmatism— late hours, had air, etc., conjunctivitis. 

Treatment is of little avail so long as the cause persists. 
Caudal : speetaclea, avoidance of ijijurioua influences ; general 
regime. Local : washing of the lid margiiss with a neutral 
soap, dabbing with an emulsion of tine, benzoini, or 

Acidl boracici 3'l>"6 

Hive Acidi salicyl rO-2'0 

eWe Eeaorcini . . . " . 1-CK2-0 

Spiritiis ¥mi (G0-J3O per cent,) . , lOO'O 

ig with I per cent salicylic acid vaseline, 3 per cent, 
joracic acid vaseline, 1 to 5 per cent, resorcin ointment, 2 "5 to 5 
per cent, ichthyol ointment. Compre^aea of lotio plumhi are 
coohng, aattingeiit, and 'antiphlogistic. 

Infarcts of the Meibomian Glands only reqidre treatment 
when they become hard and calcified, and penetrating the 
conjunctiva, mechnnically injure the ^lohe—tithiasis pai}:>e- 
hralu nve c&f^uncttvc^. In this case they are picked out 
through an incision with a fine-pointed bistoury or discission 
needle. 

Lagophthalmos. jEtiologp, Paralysis of the orbicularis 
(q.v.l 

Shortening of the lids, usually after burns and ulcers (lupus); 
congenital shortening is seldom so great aa to be injurious. 

Ectropion. 

Death agony, loss of consciouBness {reflex blinking is 
abolished, owing to diminished sensitiveness of the cornea). 

Enlargement of the eye and orbital contents. 

Graves's disease. 

JTrmtment Symptomatic. Occlusive bandage ■ the lids ar^ 
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aitifickllj brought togethef by strips o* cotm plaster 
pefpeodicular to the lid margins, and tlien covered with cottoi 
wool during the night, or in the highjef degrees continuoualy. 

Operative : tyrsctrrhaphy, Szymanowskis method, 

(Edema of the Lid^ i^ merely a symptom wbichf on aecoimt 
of the 1(K^ anatomical conditions, the looaeneas and great 
vascularity of the tisaued, accompanies not only all inflamma- 
tory proceai^ of the lids and their neighbourhood (codema 
call id um) but also results from simpie venous congestion or 
ftltej^ed conditions of the blood (oedema f rigidum). The swell- 
ing makes the neceasary examination of the eyeball more- 
difEcult, especially aince spajsm of the orbicularis is often 
present as well. 

Until the t^dema reatshea its highest degree the sMn of the 
lids is tense, smooth and shining, while during retrogreeaion 
it is thrown into fine folda, a circumstance which is of itnport- 
ance in judging of the stage of the process. 

Caitses arid dlferential dmgmm». It must first be deter- 
mined whether the oedema is inflammat-OTy or not. The former 
is characteriaed by much redness, by hei^jhtened temperaturej 
and sometimes by tenderness to pressure. At the same time 
the preauricutar glands may be found enlarged and painful, 

A- (Edenut collidum. L Situation of the disease in the lids 
themselves or in the neighbouring skin or bones, 

(a) Ilorfleoimn. The finding of a localised resistant spot, 
B|>6cially tender to palpation, is important in the diagnosis. 
Later the pus points at this place, either between the eilia 
(H. GKternum) or on the conjunctival surface of the lid (H. 
internum). 

Treaimmt. (Of. Hordeolum.) 

{b) Furuncle f anthrax pmtide : a localised tender, hard spot 
in the Hkin of the lid. 

TrmtuienL (See under Furuncle, Anthras;,) 

(c) AhKCfm of the lid : a resistant, tender infiltrate in the 
wubcutanooutt tissues. 

IVrnfmnU. (Of. Abscosa.) 

(fl) Pn-ioHifiH tif fJie oi'bital mcLrgin : a localised tender spot 
ind on palpating tho orbital edge. By careful comparison 
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with the other aide a thickening will alao usiiaily be demon- 
strated. 

Trmtment. Vng. hydrarg., moist compresses ; if fluctuation 
be present, incision. . 

{e) Mry&iqidas. Uniform swelling and rednesa of the skin 
T^hich feeh thickened and resi&tant. It i» delimited from the 
surroTinding skin by a sharp, somewhat mlaed, and often zig- 
zag boundary. 

Treatment. (Ct Erysipelas.) 

(/) Dacryocystitis. An area of swelling and iiifiltration at 
the inner canthus. On pressure upon the lacrymal sac pus 
wells from the punctum or passes down into the nose. There 
is often a history of prolonged epiphora, which is not sufficiently 
explained by the condition of the conjunctiva. 
Treatment, (Cf. Dacryocystitis.) 

(g) Trdwma, The wound, or at least eochyniosis, should be 
visible. 

Treatment Compresses of lead lotion or I to 2 per cent, 
aluminium subacetate solution* If a wound is present^ anti- 
septic dressing. 
(A) Insect stir^s^ The puncture is seen. 
Treatment, A^q. plumbi, 1 to 2 per cent, aluminium Anh- 
acetate, 

(t) Vaccinia. Suppurating ulcers on the lid margin (see 
under Ulcers), 
II. Situation of the disease in the eyeball or its adnexa, 
(a) Blennorrhoea acuta ^ ^i -,. - . , 

Diphtheria conj, ^he di^osis is msde on ex- 

Catarrh, acutus f ™J^^^1 *^' conjunctival sac (see 
Conj. phlyctenulosa j ^"^^^ *^^ ^^P^^*^ headings). 
(h) Iridocychtis, acute glaucoma. A careful inspection of 
the eyeball is necessary. 

Associated with exophthalmos, 
limitation of movement of the eye- 
ball, and chemosis. (Details of the 
differential diagnosis will be given 
under the several headings in the 
section on diseases of the orbit.) 



(c) Panophthalmitis 
Tenonitis 
Orbital phlegmon 




34 



THE EYELIDS 



B. (Edeimt frigidum. The lids are pale, slightly reddened, 
or sometimes a little bluish ; cold to the touch, and not tender. 

1. The result of heart disease or hydraemia (ofteE as aa 
eedema fugax). 

Treatment must he directed to the general disease. 

2. RecuiTent Neurotic (Edema occm-a moat often in women, 
especially at the menstrual periods. It seta in suddenly 
often disappears quickly, and is frequently associated with 
cedema of the lipa or extremities, more rarely of the pharynx 
or larjTix. 

Treatment. Lead lotion compresses, massage. 

3. CKderaa of uncertain origin. 
Treatment. As in No. 2. 

Paralysis of the OrbicolariB oculi. A recent paralysis ia 
recognised by incomplete closure of the eye in consequenee of 
the immobility of the lower lid. The only complain fc is of 
epiphora. Later ectropion paralyticum develops and even 
keratitis e lagophthalmo. i 

^tidogy. Facial paralysis, most commonly of rheumatic 
origin ; sometimes traumatic, from fracture of the base or 
operations in the region of the parotid ; or from otitis media, 
tumours, syphilis. The lesion is usually in the peripheral 
course of the nerve ; in facial paralysis of central origin the 
orbicularis is commonly left intact- 

Prognosis. This is best in the rheumatic forms, bnt some 
weeks are always required for a cure. 

Treatmejit Consists in the use of electricity (constant 
current of 1 to 2 '5 milliampferes for 3 to 5 minutes), and the 
application of an occlusive dressing, with some vaseline or 
boracic ointment at night to protect the cornea from deaaica- 
tion. In incurable cases an operation is performed (Tarsor- 
raphy, etc.). 

Photopliobia is an accompaniment of all diseases of the eye 
associated with blepharospasm, eRpecially, therefore, of 
phlyctenular conjunctivitis- It is also sometimes caused by 
neuralgia of the iirst or second division of the trigeminal, 
particularly in anaemic patients, and tMicurs in combination 
witk nervous (hysterical) asthenopiau 
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H The treatment ia to be directed towards the primary cause. 
B Foreign bodies muat he looked for in the cornea and beneath 
■ the upper lid, and trichiasis treated. In trigemiiial neuralgia, 
I when it occurs periodically, quinine (roto 15 grm.-gr. 15 to 
gr. 25) may be taken 3 to 4 houra before the expected attack, or 
the constant current may be employc<:l (1 to $6 milliampferea for 

13 to 6 minutes, anode on the pressure points), or eaffein sodio- 
ssJicylate (0*1 to 0'2 grm.-gr. 1 to gr. 3, twice or thrice 
daily) may be prescribed, or aspirin (0'5 grm,-gr. 8, 3 to 6 
powdera daily) or tinct, gelaemii sempervir. m. 10 to 15 
several times a day. 
In neuralgia, in consequence of asthenopia or conjunctivitis ; 
|t Ergotse I'O (gr. IE) 
Qtiinin. hydrochlor, . . 2 (gr. 30) 
Ferri aalphat, . , , . 6 (gr. 75) 

^L Extr. gentian., q. ^, ut fiant pilulse 100 

^* S. Two pills three times a day* 

(The action of these is sometimes only manifest after two or 
three weeks.) 
Or a subcutaneous injection, of 5 to 10 m. of — 

^ Ac. osmic. ,*.,., 0*06 
Aq, destillat. ...... 10*0 

In neuralgia, the result of migraine, hysteria, or neuras- 
thenia — 

|E) Menthol Taleriao. Cvalidol) . . . 5fl 
Aq. destni . . . . , . 25 

BjT. aoTBiit 30-0 

B. Twenty-five diopa daily. 
Or- 

|t Andpyrin 1 

sive Phenacetin liu dose? of 0"6 gnn. (gr. 8) 
sive PyramldonJ 

Symptomatic photophobia in phlyctenular conjunctivitis 
may be combated by dropping upon or between the lida every 
morning cold 3 per cent, cocain solution three or four times in 
succession at intervals of a few minutes. The patient may 
be encouraged to open the eyea by darkening the room to 
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i nodamtt •xUmi Experience has sLowu tlmt the pboto- 
ptlubiA often nntifeljr disappears in a few days, If we sycoeed 
by tJi© ttfwjv© mean a in getting rid of it for a ahort time. It 
in iiaiumlly of tlut greiitcst importance to treat at the same 
Ui%m tho pKlyetcimlar atfection of the conjunctiva with 
'ttftlotnilt inig* hytlmrg. oxid. flav., etc. (aoo under Couj, 
jihlyi'toiHiUmti). Any lilcphiiritis ulcerosa or rhagades at the 
onhii' luttitluiii imiftt hIho lie treated by touching mth the silver 
nltrattt Mtirk, 10 ]irr cf^ut. argent, nitrat, or 1 per cent, picric 
ftulil pmlut.it*n, for tlui [uUiimt will not open his ©yea so long- 

thin iiiv<i]vi'F4 ttio tnjhritig a^mrt of these fissures. 

Plj(Uu|ihnhin and hlcpharosimsm, the result of corneal 
nffmllonn i\rtpiu*ijJly of konititia intcratitialia— are often 
linUbly iniprmni by iha frequent instillation of dioniu 
(10 p(*r vm\i.) juiil by the uso of the constant current. (Of. 
H*'loi"ltU,) 

111 mivpiHi U]iiplmii»4t|Hwui, which resists all these remediea, 
,Wi» UJuy iHHi'**vtl (*i II iNnvlliopliiatic operation. 

FHthlridiii palpuhraUe, Lkit? to Liody lioe^ imy be mistaken 
fitr Mi'jiljJirit H wipiHuionifc mi auperiicijU examination. Minute 
liiMjMulJnii rcH'tkiiln thu brown iiiti* or even the li?ing paraaitea 
fiiiiniiji tbn tanhrht, 

TiYMtnwHi. Hin tuning iho cdgea of the dosed lid with 
imif, liydriiri(,, ft to 10 por cent yellow precipitate ointment, 
III' (NiltUlim with- 
it till In, IVnivtiiti 15-25 

Wptf> ivtheri* ..*..* 50t> 

III Riib^iM|ii: nr ^^ ;i4utig with soap aooa kills the parasites. 
Vo i'timn\ L iJ^i iiiu : 

Hb Aotdl iKiot dll 1*0 

IiAiioUnl par (i<0 

ViU(»Hnl (Inv. ...... 4-0 

llitH ciiuHoa th« ofaitinoita envelopes to swell, when tbey c&n 
b*s BftMily rwnovt*d with cotton-wool. 

Piotto. K PL ad%po9(i. Great increase in the folds of the 
uplH)r lid| roHulting from slaickness of the fasciae which pass 
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from the titraua to tte tendon of the levator palpebrse, aad 
falling forwards of orbita] fat ; it appears ^ a pale, do^ighy 
fKJueh, which often hangs as low as the free margin of the 
lidj and affects especially the inner half. In the lower lid 
it forma a sausage-like protrusion over the bony wall of the 
orbit 

Treatment. When very large, exciaion. 

SL FL congeTtiita, Often combined with other congenital 
anomalies^— epicanthus or inability to look upwards. 

Treatment. Operative {vid^ infra). 

3. Pl myopathica. A primary atrophy of the levator 
palpebral, always bilateral, gradually developing, especially in 
middle-aged women ^ without known cause. 

Treatment Operative. 

4. Ft. partdytica. From injury or disease of the levator 
palpebrae, or its nerve supply. It is therefore an accompani- 
ment of paralysis of the oculomotor nerve. Isolated ptosis is 
usually cerebral in origin. Ft. traumatica is also included hero. 

Trmtmsnt If the muscle is wounded, an attempt should 
be made to suture it ; otherwise electricity and antisyphilitic 
treatment, etc. 

&. Ft s}/mpaihica. Caused by paralysis of the unstriped 
muscnius palpebralia superior, or Miiller's muscle. An accom- 
paniment of the so-called ^'Horner's symptom- complex," due 
^;o patalysis of the cervical sympathetic— constriction of the 
pupil, slight narrowing of the ^mlpebral fissure, and sometimes 
& little euophtbalmos. There are also the symptoms due to 
vaao-dilatation of the same side of the face. (Of. Paralysis of 
the Sympathetic.) 

Treatment. Galvanisation of the cervical sympathetic, ex- 
tirpation of tumours which compress it— thyroid glands, etc» 
A complete cure is scarcely ever attained, and seldom even an 
improvement. • 

Ft trachoTnatosa. SHght^ caused by the weight of the upper 
lid in consequence of the gelatinous infiltration of the tarsus 
and hypertrophy of the conjunctiva, perhaps also by degenera- 
tion of the levator. 
1 Treatment That of the underlying trachoma. 
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Of the numcroiiB ptOBis operations, some (Pa.gmistac}i^ 
KtmUir) litm at riUNiiiK tbo lid by cieitricial bands which are 
pr<>fliif'*ii| )»y flttbiitiUntJOUS auturea poaamg through the whole 
lii jgjii iyf i\w li'l^ whilst oiheTH attempt to fasten the weak or 
pufiilyjMul rriumik to tho frofitaha (Panas, Heas), or reetns 
iiu|itir ii»r (Motiijw), A piece of the levator also may be excised, 
Of it« ttijjdori iwlviiiJcCMl (RvCTMbiiach), 

dhortnaiH of the Lids, Congenital, and seldom very greats, 
thijiigli iiifTutuiml }>y coriHecutive bkpharitis and conjunctiritia, 
aiiii iud^liiJij L(j kgophttialmofl. 

Tu ifatiinaUj ilf tlw vertical height of the closed Ud, ie., the 
ditilJMM*iJ l>etw*M^n tho eyebrow and the free edge, is first 
KiL^diimd^ ajiil thcni tho vertical eJttent of the skin of the lid, 
itfti^r NjjuotliijJK out ilH folds by lightly drawing it down widi 
tUtj Ihiuiil* itud fomJliigflr* If the latter is less than one and 
A htkli thiidd the former^ the closure of the Bds will be 

TrmUiifnt rnnwiwU in apjilyiog a (Creasing with 3 percent. 
Ijiii'ttAiii: (jiiituujdt, or when bloplmritia is present 1 per cent. img. 
hydrafg, *nrHtMJ», overnight. The lid margins ure thoroughly 
cUaiii&il \h lh« morning, blepharitis nlcerosa being suitably 
tr«s*t«d ; ill jjiorw prunomicLul caaea the lid is lengthened by a 
b|i^p|)nrM|*|(LMtir. (i|)nration, (Cf. Lagophthalmoa,) 

Tar«itu» 'I'ui'tiiii'y or gmnmatous infiltration of the tarsus, 
d<jvt5h*piiitf Ki''"i'i*^tly m\i\ without pain. The lid is much en- 
law ^d, (Jm-* nW\h h 11 mil ami red, the tjirsua thickened and 
mrl.iUKif>*mM- l^viirniiiii m t*ifucted with dilEculty, or is im- 
pow«iblii, Thn \m\\m full out, and the preauricular gland 
*i|jliu"w<!« ; thu riinirmi iw rhronic. 

Ti't*aitfmU. I *i*cally, ting, hydrarg. ; general antisyphiHtic 

Trichlniii. l^'iitilty lUroction of the lashes towards the eye- 
ball, to La I oi* piuiial ; tlmy ate oft«n distorted, or replaced by 
downy lifiirn. Tim jiq^torior border of the lid is rounded off, 

Vwuift. 'rrachonwi in the cicatricial atage, scarring after 
blwphfirJtiK, rhphthwria, burns, operations, etc. 

tSetjwl'^. Photo}jhobia, epiphora, corneal haze, pannus, and 
djceratioQi 
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Treatment If only a few cilia are affected, electrolysis — 
auode on the temple, kattode in the form of a fine needle 
thrust some millimetres along the cilium into the hair follicle, 
current closed for 1 to 2 minutes. The papilla of the hair is 
thus destroyed, as is showQ by the welling up of a whit© froth 
beside the lash, which can then be easily removed with f orcepa, 
and does not grow again. If extensive or total, an operation 
mtiat be performed. 

Tumour g. A. Benign. 

1. Xanthelasma^ or xanthoma. 

Treatment. Excision under cocain anaesthesia with aub- 
aequent stitching of the wound is beat. Electrolysia (2 to 4 
milliampferes, 3 to 5 minutes, a needle being used aa the kathode), 
can only be employed in the small commencing plaques^ since 
the treatment is tedious, and seldom gives permanent results. 

2. Molimcwm contdffiosum. Small, round, sharply circum- 
BCribed ttimours of white colour and waxy lustre, haviug upon 
the summit a depressed spot from which a whitish substance 
can be squeezed out. They are contagious, and have been 
attributed to infection with coccidia. 

Treatment, E variation with a sharp spoon or comedo 
|- tube ; the sac should be also removed, and the cavity touched 
with the silver stick. 

3. Mollmcum miipiex, or fibroma molluacum, requires 
escision. 

4. Warta, Comu cutaneum. Excision, 

5. Cj/$ts. Miliaj atheromatous cysts, dermoid cysta, mar- 
ginal cysts from Moll's glands, cysts in the lower lid in 
microphthalmos. 

Treatment, When necessary excision, with complete removal 
of the wall, so aa to prevent recurrence. 

6. Angioma. Usually of congenital origin, but growing 
later ; may involve also the coi^unctiva and orbit. 

{a) Teleangiectasis^ bright red spots, lying in th© akin itself. 

(6) T-umm- t^averjiosus, a bluish swelling under the skia. The 
individual vessels are palpable and compressible, the supplying 
arteries dilated and tortuous^ 

Treatment, On account of the tendency to grow, especially 
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in i\w drpthft fif Hm orbit, it should be removed as e^Iy as 

(»mI rt) In qui to »miiU toltMiiigieotaseB extirpation with the 
kniin or thurmomutory* Or electrolysis, begitmiag a-t the edge ; 
A thlt*k iiocMllii in tiM^d m tlio kathode^ and k tliniat deep into 
it in tutu our ; tlif^ fHirroiit in now closed, tlie anode being 
u,[f\t\ml tn till) I in I JO of thi> nock or the forehead, and usually in 
J bi S iiiif*titi'M llirouilwMiN fxicurs in the part, witlj evolution of 
hydrrt^njL Numi^rdUH applications are required, at each of 
wfiinh fluvniiil piitKituroj* are made. From time to time re- 
nurrrnfrnfl iir« looked for, lind they or their vessels of supply 

(<wl h) KlfH^trtjlyrtiH. E^cdaton only in sharply circmn- 
Mfili^il, inicapNultMl t.umouc« ; otherwiae it ia not to he recom- 
fii«ud(>d, tin tMHsuunt of the free luemorrhage, and the 
iiijfoplit hail now aTid e^jtropion which may result from tke loas 
of Mn. 

I, ijfwniumiaht, {a) Kpitheliomata. 

ih) fihuidtjhir nanunomftta, origiimting in the sweat or 
#ehaf^<*'i^ KlnnH«, 

^Mfl M I I i f I illy ittiportiint are the flat rodent ulcers oocur- 
r]njtj 111 ffi' III ^ \vhu:h i»re8ent themselves as ulcers with hard, 
rfii»ed, tverUid ijrlgnn, covered with sebum-like crusts \ they 
tend to fti'tjhiHi' un Mhi Htirf/iro and spread beneath. They 
mimt tJi'-r- inir. in all \'n.^v\ be removed with a rim of akin 
ttboiih 1 i'lii. IjixhmJ, iuid at the same time the preauricular 
<jflaiul« should be nxnined, even when they are not yet enlarged 
or infilirntnil. 

%, iSwtcfjfmtia iiro rare, often pigmented, and occur particu- 
larly in the tfirrtiiM, 

TrmtfiirfiL Extirpation, if necessary sacrificing the globe, 
whether it h dieottsed or not, or exenterating the orbit. The 
inciJiioa must be made in sound skin, about 1 cm, from the 
disease on aU sides. Subsequent plastic operation. 

0- Varwwf rare Twm&urs, Lipomata, fibromata, enehon- 
dromata, myxomata, lymphomata, plexiform neuromata, adeno- 
inata of the sebaceous, Meibomian, or Krauze's glanda. 
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These should be removed hj oper&tioD yifh&n gtovnng rapidly* 
or when inconvenient from their size. 

Tylosia, (Cf, Blepharitis,) 

Ulcera of the lids occur : 

1, After ii^vrie^—hwtn^ action of caustics, bmiaea 
■ 2. Spontajteoud^f^ in scrofula, especially in children, com- 
bined with caries of the orbital margin, lupus, syphilis— primary 
or tertiary ^herpes zoater, infection with vacciufi} and in rodent 
ulcer. 

Dtfei^entmi Diagnosis, Herpes imier is strictly unilateral, 
confined to the distribution of the affected nerve tiunk— first 
or second division of the trigeminal— -and arranged in groups. 
The ulcers result from the bursting of vesicles, and intact 
vesicles and pustules may be found between them. 

Vaccinia occurs most commonly in the nurses of vaccufiated 
childteUj exceptionally in the children themselves. It is 
situated on the edge of the lid, and often affects the opposite 
lid by contact ; it is distinguished from blepharitis ulcerosa by 
its more suppurative character^ by its extension over the roota 
of the lashes and the conjucfcival border, as well as over the 
external skin, and by the marked cedema of the lid and often 
also of the conjunctiva. 

Chancre^ rare in this situation, is characterised by a dense 
red or livid projection, covered in the middle with scabs ; on 
removing these a shiny red and moist, or a greyish red, dull 
depression m seen, or less frequently a gangrenous* area^ 

Lupm and nlcerating s^phiiides are much more difficult to 
distingijish. In the former the floor granulates, is not covered 
with pus, and is neither much depressed nor raised ; in the 
latter the edges of the ulcer are steep and indurated, the floor 
like wash-ieather and punched out, often kidney shaped. 
Important points of difference are the slow progress of lupus, 
and the favourable influence, obvious in 8 to 14 days, of aati- 
syphilitic treatment in specific ulcers. 

Rodent idcers have hard, x>al6 edges, extend slowly ^ and are 
not influenced by antisyphilitic treatment 

Treatment : 

IT— 
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severe, otherwise dressing- with boracic ointment or iodoform 
ointment or airol paste. 

$t, Airoli 5-0 

Lin. exsicc. Pick * 

Kaolini aa 10*0 

(ad 2) Scrofulous and lupous ulcers only heal after destruction 
of the diseased tissue by scraping and cauterising with the 
silver stick ; but excision is better, with suturing or transplan- 
tation according to the size of the defect. If caries is present 
under the floor of the ulcer, stitching, etc. must be postponed 
until the carious process has ceased, and the sequestrum has 
been thrown oflF. 

Syphilitic ulcers demand general specific treatment with 
mercury and iodide, and local application of mercurial oint- 
ment. 

The ulcers due to herpes zoster are dusted with powder and 
bandaged dry, or with iodoform or boracic ointment, to which 
sedatives— cocainl to 5 per cent, chloral hydrate 2 to 10 per cent. 
— may be added to ease the pain. If there be much swelling 
around, compresses may be used of boracic acid 4 per cent., or 
ichthyol solution 1 to 2 per cent., or the corresponding oint- 
ments, or 

ft Bismuthi subnit. ... . 200 

Glycerini . . . . . . 100 

Aq. dest 500*0 

$(, Ichthyol 0-2-0-5 

Amyli 

Zincioxidi Sa 100 

Vasel. flav 26-0 

Vaccination ulcers heal completely in a few days under an 
iodoform ointment dressing. 

WoondB. Kecent clean wounds are sutured, sometimes 
after paring the edges, and a dressing is applied. Dirty, 
lacerated wounds, and burns are treated with antiseptic moist 
dressings or ointments until the necrotic parts are cast oflF; 
when cleansed, they are stitched. (Cf. Coloboma of the Lid.) 

♦ Tragaofttith 6D, glycerin© 8*0, aloohol (90%) 100, water to 1000. 
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Amyloid Degeneratioii of the Conjimctiva. Degenoration 
of the conjunctiva to a thick, yellow, waxy, transparentj brittle 
mass, very poor in vessels. It coiumeacea in the forRis, and 
spreads chiefly to the taraua, but to a less extent also to the 
bulbar conjunctiva and aemilunar fold. In advanced cases it 
projects between the Hde and globe, or aur rounds the cornea 
like a new growth. Its course is very chronic, ^^^ithout in- 
flamraatoty symptoms ; it is usually bilateral. It occuxa in 
middle life, and is often associated with trachoma. 

Tr&iiment Excision : the whole mass should not be re- 
nfioved, on account of the partial spontaneous shrinking of the 
degenerated parts. 

Argyrosis coiijtmcti7S&. A bluish, slate grey» or blackish 
discoloration of the conjunctiva^ mostly of the lower fornix, 
the reault of long- continued treatment, especially instillation 
of silver nitrate or protargol for catarrh, trachoma, etc. It 
consists in a silver impregnation, chiefly of the elastic fibres of 
the conjunctiva, and cannot be cured. 

Bums. See Injuries. 

Canmcle. l. Cy$ts^ if they cause deforatiiiy or annoyance 
by their siz«, may be removed, 

%. EePmotion of the C<irunck is often observed after tenotomy 
of the rectus internua, from pulling back of the coiyunctiva 
with the tenotomiaed muscle. It ia of no importance apart 
from the slight cosmetic defect. Correction is unnecessary, but 
its occurrence may be avoided by stitching the tenotomy wound. 

3. EThcantkis, Le.j tumours of the caruncle. 

{a) jB&ndgn EncanthiE : polypi, papiUomata, cyata, dermoids, 

(6) Malignant Encantftds : pigmented saJ*comata. 

Treatment. Operative removal, the incision being made as 
far as possible from the disease in (b). 
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4 Ii^mmatKm of th^ C^rmid^ Is dm aetompaniment of 
every severe copjimctiTitts, and sho occurs as an ijsolated 
liheiiomeisofi, restilting from local mjories by foreign bodies or , 
mechanical imtation dae to partial ferkhiads, warts of tlie lid 
margiiij etc. 

Treatment. Ac^ooFdiog to the etiology ; treatment of Uie 
GODJan^i^ disease, triclxiasiB, etc;« and removal of foieignj 
bodiesv 

6. Nmmm of the CdrimcU must always be removed if possible, 
since it may give rise to malignant sarcomata. 

6. PapUlonui of the Caruticle must be extirpated along with 
a portion of sound tissue, since it not only has a gteat tendency 
to recur, but tnay develop into a carcinoma, though this i& 
very rare. 

dhemosifl is a tense, deep red swelling of the conjunctiva 
bnlbi, which either ceases abruptly vrith a thickened edge at 
the corneal margin, or overhangs the peripheral part of the 
cornea, and ao causes the stagnation of secretion ; this readily 
leadii} to ulceration. It consists of a small celled infiltration of 
the conjunctiva, and accompaniea very severe conjunctivitis, 
eapeeially gonorrhoeal, as well as inflammations of the cornea 
and iris. 

It is diatinguiflhed from oedema by its colour, denser con 
sistence, and situation, since it may occur at any part of the I 
circumference of the cornea, while (pdema ia localised in the 
rjeiglibourUood of perforating wounds, or in the dependent part 
by gravitation of the fluid* 

7*rmtment Chiefly that of the primary disease, of which 
it Ih merely a symptom. Only when it projects far over the 
cvoniiia Hhould the tumour be Bcarified with a Graefe knife or a 
imnuHtntcMiii iieedlo. In such cases the corneal margin is to be 
iniiiutoiy pxaminod and any infiltration developing th^e im- 
niiwliiLloly truated. As a prophylactic measure the secretion 
wliidi Uhm coIIitUmI ia tn bo cautiously washed out, — not wiped 
awrty, li'Nt \\\K\ rjiithi limn In^ injured, 

OoQjunotivitii, 1, Acute Foimi, 

Tliftio arti cliaivicloriMod by reihieaa and swelling of the con- 
junctiva (Mid iiHToiiHiHl wfttury, mucoid, or purulent diacharge. 
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In aeverti caaea i oedema of tlie lids and conjunctiva, haemor- 
rhages, and chemoeia ; deposit of fibrinous membranes, pale 
infiltration and necrosis of the conjunctiva (coDJunctivitia 
croupoaa and diphtheritica), formation of follicles (acute 
catarrh (Schwellungakatarrh), atropin conjunctivitis, acute 
trachoma), formation of pustules {conjunctivitis phlyctenulosa, 
pufitnloaa, ex acne). 

CofiipHcations. Ectropion^ keratitis suppurativa, hypeT«einia, 
and inflammation of the ids. 

Conjunctivitis catarrhalia is a typical example of an acute 
inflammation of the conjunctiva ; its treatment will therefore 
be described in detail, and in the other forms only symptoms 
of diagnoatic importance and special therapeutic measures will 
be mentioned. 

Conjunctivitis catarrhalis acnta. 

The sovereign remedy in all acute inflammations of the 
conjunctiva ia silver nitrate. It is painted on in 2 per cent, 
solution.* 

The conjunctiva, eapecially the fornices, is first thoroughly 
freed from secretion with a moist piece of cotton wool, and 
then washed out with water or salt solution. Care is taken 
that the caustic solution does not come into contact with the 
cornea. The application must be made neither too superficially 
nor too deeply, for in tho first case the action is too slight and 
transitoiy, while in the latter necrosis of the conjunctiva may 
result. 

When the manoeuvre is properly carried out the conjunctiva 
will be covered with a bluish white, milky eschar. If there 
are deep eschara the next application should be postponed 
until these are thrown ofl^. 

The transient increase of subjective symptoms caused by 
the action of the silver may be lessened by cold applications 
with water or lead lotion, the latter being, however, contra- 
indicated when the cornea is involved. If the pain ie very 

* If camera hair bniBfaes are tsb&A, each patient must have hia onm. 
It ia much more conveoient to use thin ^{{^6 of wood, t.g^^ WDCxi^m 
umtchss \ the endii are wrapped round with cotton wool, and they are 
thrown laway alter being uaed onoe. 
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severe, a 3 to 5 per cent, solution of cocain may be instilled, 
but in no caae must tliis anaesthetic be given to the patient 
hitiuaelf, Bince its frequent use is injurious to the corneal 
epithelium. The use of adrenalin hydro chlor., 1 in 1000, also 
dimitiislies the p^iin by vaso-constrictioja, but ita actiou is only 
transitory. 

The painting should only be repeated when the inflammatory 
symptoms again increase ; it should not be done at night 
shortly before going to bed. It is generally sufficient to use 
the silver once, or at moat twice daily, and best in the morning 
or afternoon. When much photophobia is present dark 
glasses are indicated, but the eyes should not be bandaged, as 
this causes harm by diminishing the blinking and hindering 
the free escape of the discharge. 

After the aubaidence of the more acute symptoms and the 
discharge, milder astringenta may be employed — J to J per cent, 
argent, nit., 1 per cent. zinc, sulph., 1 to 2 per cent, zinc, 
ao^oiodol, 1 per cent, alum solution, 3 to 6 per cent, sodii 
aozoiodoL (Cf. Chronic Conjunctivitia.) 

Instead of silver nitrate other silver salts are used, e.^., 
protargol 2 to 20 per cent, aeveral times daily, as a eollyriura 
in weak solutions, aa a paint in strong, argentamiu 5 to 10 per 
cent. ; these are le&a painful than the nitrate, though this baa 
been denied by some authors. In severCj especially purulent, 
conjunctivitia, itrol (silver citrate) can be used as a powder 
or 10 per cent, instillation, once or twice daily ; it causes rapid 
diminution of the secretion. 

The toilet of the eyes is of great importance : cleansing 
frequently with luke-warm water, 3 per cent, boracic acid 
lotion, or dilute potass, permang. ; avoidance of injurioua 
agencies— artificial light, smoke, dust, heat, wind j abstinence 
from straining at near work^ especially in artificial light. 

Finally, the danger of infection must always be borne in 
mind, and prophylactic measures inculcated — separate washing 
utensils and towels, frequent cleansing of the hands, etc. 

Besidea this local treatment the cause must naturally not be 
forgotten, particularly disease of the nose or lacrymal sac; 
above alt, an endeavour must be made to obtain free outflow 
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for the teara and secretion — probing and syringing of the 
nasal duct, removal of hyper tropiiied lower turbinal bones, 
cauterisation of the mucous membrane of the nose, etc. When 
the lacrymal passages are bJocked the lacrymal aa^ becomes a 
source of infection and an incubator for organisms^ ao that it 
must be extirpated or destroyed. 

N.B. In unilateral conjunctivitis the lacrymal passages 
should always be investigated, since they are often the cause 
of the mischief. 

Simultaneous catarrh of the respiratory tract must alao 
obviously not be overlooked- 

If the acute catarrh ia complicated with formation of a 
membrane, extreme infiltration and necrosis of the conjunctivaj 
apph cation of silver nitrate is only permissible after the 
membranes and necrotic parts are thrown oE Until then 
cleansing of the conjunctival sac with hydrarg, perchlor. 
(1 in 4000), or chinosol (I in 6000), or potaas. permang. (1 in 
5000), or Kalt's irrigation with the last-named (cf. Blennorrhcea 
of the Conjunctiva) muat suffice ; removal of the necrotic 
parts can be hastened by the application of warm compresae?. 
(Cf. Conj. croupoaa.) 

Varieties and ^^eckd forms ofCof^* eat, acuta 

(a) VeBicTilar Catarrh (Arlt). Eruption of minute vesicles 
on the conjunctiva tarai ; severe photophobia and lacrymation : 
rare, in old people. 

Treatment, As for conj. cat. acuta. 

{h) Hay Tever, The patient complains of severe burning 
and pricking, photophobia and lacrymation, causing inter- 
ference with the use of the eyes. The eyes themaeWes may 
appear normal, or show simple catarrh without specific 
symptoms. There is often nasal catarrh, and individual 
predisposition is marked. The disease occurs during the hay 
harvest, and when flowers are in bloom. 

t Treatment, Prophylaxis during the Kay season. Cold 

* compresses, instillation three or four timea daily of 2 per cent, 
cocain solution, or better, use of snufl' of encain, which is less 
poisonous than cocain ; once or twice a week a Russian bath, 
ft with thorough application of the cold douche to the closed eyes. 
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■ (c) Ophthalmia electrica. After the action of strong 

H electric arc light at a short distance— short circuity etc 

H Symptoms. At first, for a short time, coloured acotomata, 

f phosphenea, chromatopsia, and the sensation of a foreign body 

in the eye. After a few hours, severe pain, burningj lacryma- 

tion, photophobia, hlepLarospaam^ and swelling of the conj, 

I>alpebr. et fornicia ; conj. bulbi only moderately iiyected ; 

often followed by an erythemtL Permanent poaitive aeotoma 

only occurs with 8tmultaneou8 retinitis. 

TreatmenL Cold compreaaesj dark glasses, careful use of 
cocain (cf. Conj. cat. acuta), adrenalin. Cure follows in a few 
days. 

(d) Snow Blittdnesa. After exposure to intense glare of 
snow. 

Symptom.^! and treatment as io (c), the condition being doe 
to the same noxioua influence of the chemical light rays. 

{(f) Conj. eianthematica, In the 'stage of incubation or 
eruption of mea.gks^ scarlatina, variola, erysipelas, and also 
iometimE^s during desquamation in mea^^jles and scarlatina. It 
manifests itself by severe photophobia. 

Treatment, Protection from strong light ; cleansing of the 
eyes, and application ol weak or strong aBtringents— colly ria, 
silver nitrate— according to the severity of the conjunc- 
tivitis. 

Coj^unctivitia occurring in the course of chronic exanthemata 
ia discussed under the appropriate headings— Conj, ex acne, 
pemphigus, lupus. 

(/) Acute Coniunctivitu accompanied hy 9weUvn^ and tha 
formati&Th of foliides, 

I. Atropin Catarrh. SweUing and redness of the con- 
junctiva, with mucous secretion and formation of nnmerovia, 
fairly prominent follicles in the fomicesj especially the lower. 
It occult in some patients after prolonged use of atropin. It 
differs from the early stage of an actite trachoma, and from 
follicular catarrh, only in its coTirsej for on suitable treatment 
it is invariably cured in a short time* 

Treatment, Most important, immediate cessation of the use 
of atropin. If a mydriatic is necessary, a substitute must be 
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used^flcopolamin hydrobromide (J to ^ per cental or duboidn 
sulphate (J per cent.). (Hyoscin, a stronger mydriatic tban 
atropin, eiiould be avoided, on account of the ease with which 
symptoma of intoxication are induced ) This change alone 
often causes all the pathological features to diisappear in 
slight cases or those of short duration. If there is much 
discharge and a welling of the conjunctiva, prelimiiiary painting 
with 2 per cent, silver nitrate or thoroughly neutrahaed acetate 
of lead is indicated, and after the cessation of acute catarrhal 
symptoms the instillation of a 1 per cent, zinc sulphate or lead 
acet;ite solution. To combat the formation of follicles, the 
above colly ria should be used, and the conjunctiva massaged 
with a 3 per cent, ointment of quite neutral lead, acetate. 

2- Acute Catarrh accompanied b j BweUing (" Schwellungs- 
katarrh"). Contagious, frequently epidemic, pronounced 
swelling and infiltration of the f ornices as in ordinary conj. cat 
acuta^ with formation of follicles. Often secondary in eczema- 
toua and scrofulous diseases of the eye— ^phlyctenules, Bcrofulous 
infiltration of the cornea. 

t Treatment Cold compresses, painting with silver nitrate 
or protargol (cf, Conj. acuta), or insufflation of gaUicin (gallic 
acid methyl iJether). Later, after ceaaation of the discharge, 

Jcollyria. 
If the foHicles do not aoon retrogress, the course may be 
cut abort and the danger of infection abolished by removing 
them mechanically, (Cf. Conj. trachomatosa.) 

13. Acute Trachoma* Differential diagnosis from (1) and (3) 
ifl only possible if granulationti are visible on the conjunctiva 
tarsi itaelf ; but this is usually first observed after prolonged 

(duration and chronic course, when the characteriatic scars 
have already formed. 
Treatment. (Cf. Conj. traehomatosa.) 
(g) C<yr^, acuta with the formation of pugtrde-Hk^ tfflor- 

h Catarrhufl puBtuloaua, 

Diferential diagmms from conj. phlyctenulosa : in the latter 
diffuse catarrh of the conjunctiva bulbi et palpebr. is usually 
abe^t, as woU as the pathological discharge } on the other hand, 

4 
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there is less photophobia in catarrhiia pustulofius^ and it 
gB^neraJly occurs in adulta. 

TreatmeTU. That of acute <^tarrk Later, after cessation 
of the severe inflammiatory gymptomSi massage of the pustules 
with 1 to 5 per cent, yellow predpitate ointment. If this ia 
not borne, leroform, biamuthum loretinicmn, or airol, may be 
used, either as a powder or an ointment (1 to 5 per cent,). 

2. In variola there may be an eruption of pustules, chiefly 
on the conj. tarsi ; and in syphilu, secondary papules may 
occtir on the conj, tarsi et bulbi 

Differential diagnosis is effected through the general con- 
dition of the patient. 

Treatment combats the acute conjunctivitis ; maasage with 
iodoform ointment and warm compresses are used for the 
efflorescences in variola ; for the syphilitic papules, besides 
general antisyphHitic treatments local maasage with 3 per cent. 
bora«ic or 1 to 3 per cent, yellow precipitate ointment may be 
employed, the last-named being contra-indicated if iodide is 
given internally. 

3. CoTtj, phiyct^nulosa. (Vule infm.) 

The discussion of the following types of acute conjunctivitis 
intist be more exhaustive, and include short diagnostic notes, 
since apart from their great importance in surgical practice, 
they eibibit special symptoms and demand corresponding 
therapeutic measures, 

Conjtmctlvitia blenmorrhoica acuta &ive adnltonuu (Coi^. 
gonorrhoica). 

Infection of the conjunctiva with gouococci, through trans- 
ference of pus ; extremely contagious. Incubation period^ from 
a few hours to three days, according to the severity of the 
infection. 

First Stage : InjUtraiion — lasting 3 to 4 days. Redness, 
swelling, firm infiltration of the Hds, sometimes leading to 
complete closure. Profuse watery secretion mixed with yellow 
flakes. Conjunctiva of the lids much swollen, reddened, in- 
filtrated, reaembling coarse velvet, thickened. Croupous and 
diphtheritic membranes, with necrosis, may even be present. 
In these caaes a definite diagnosis can only be made with the 



I 




THE COKJTJNCTIVA 



•81 



I 



nelp of a bacteriological inveatigatioiL The siranltaneous 
occurrence of urethral gonorrhoea is auggestive, but naturally 
does not eliminate the poasibility of diphtherial or other 
parasitic infection (cf. Conj. croupoaa). The conj, bulM is 
chemotic and extremely tender to the touch : the preauricular 
glanda are swollen. The condition differs from simple acute 
catarrh, in that this never causes such marked iu filtration. 

SecQTtd Stage \ Pyorrhea. Gradual retrogrea.^ion of the 
swelling of the lids characterised by diminution of the tense- 
ness and shiny appearance, and the development of fine 
wrinkles. Retrogression of the infiltration and chemotic 
swelling of the conjunctiva ; moderate whey- like or creamy 
secretion, which quickly re-forma, in spite of frequent 
cleansing. 

Third ^'iage : Chronic Blennorrko&a, Gradual diminution 
during the ensuing 4 to 6 weeks of the yet remaining infiam- 
matory symptoms and diacharge ; the latter, however^ usually 
ceaaes first. 

A velvety hypertrophy of the conj. palpehr, of uniform red 
colour persists for a considerable time, and also a tumour-like 
thickening of the fornices ; there are often, too, delicate scats. 
Apart from this typical course there are^ on the one hand^ 
abortive cases of much shorter duration, and but little in- 
volvement of the globe ; on the other hand, cases which show 
such extreme infiltration that a diphtheritic condition is 
simulated, owing to partial necrosis and the formation of 
membrane. 

Complicati&m. Corneal ulcer Sj either central or marginal, 
the latter occurring when much chemosis is present, and being 
especially dajigeroua to the eye. In marginal ulcers the process 
usually ends after perforation of the cornea ; in the central, 
however, a to till prolapse of the iris is often unavoidable. 
Suppurative solution of the cornea may occur vrithiu a few 
hours. Late formation of corneal ulcers is less dangerous. 

In general a very guarded prognosis must be given, even in 
the absence of corneal complications, for these may set in at 
any moment. 

Treatment. Above aU, prophylaxis by extreme care in 
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preventing access to the eye of gonorrhaeal secretion or objects 
soiled with it— linen, clothes, dreasinga, instmmenta 

If gonorrhoeal conjunctivitis has already occurred in one eye, 
a protective bandage must be applied to the sound eye, and 
the patient should lie upon his back, or still better, on the 
affected side, in order that the discharge may flow away from 
the good eye. The bandage must be applied with the utmost 
care to secure complete occlusion. The closed lids are first 
fijEed together with court plaster, a pad of cottoTi wool laid 
upon this, and fastened with an oval piece of sticking-plaster, 
about double the si^e of the orbital aperture ; little snips may 
be mad© in its periphery, so as to obtain closer adaptation to 
the uneven surface, and the edges are well painted with 
coDodion elasticum. The bandage must be changed daily, or 
immediately if the eye becomes painful, and the condition of 
the eye inspected. It may be more easily examined if a watch- 
glass be included in the dressing, (Cf. Introduction : Bandages.) 
The changing of the dressing should always take place before 
the affected eye ia touched, and the superficiallayers — adhesive 
plaster, cotton- wool, and watchglasa—removed under the super- 
vision of the surgeon by a nurse whose hands have been care' 
fully cleansed > 

If catarrhal irritation occurs under the bandage, a watchglaas 
must be used if this has not already been done. Its diameter 
should bo greater than the bony margin of the orbit, and its 
edge should be protected by adhesive plaster or pads of wool 
or white gauze ; the whole is secured to the skin with strips 
of plaster and the occlusion made complete with collodion. 
The advantage of this dressing ia that the sound eye may be 
inspected at any time without removing the bandage, and a 
catarrh does no harm aa it can be treated without delay. 

If it is suspected that an eye has become affected with 
gonorrhoea, «.^., in a practitioner who has been giving a vaginal 
douche, and if the eye shows only a slight catarrhal irritation 
and discharge, it is best immediately to paint the conjunctiva 
once with S per cent, silver nitrate, ^j^perience has shown 
that waahing out the conjunctival sac with sublimate solution 
ia leas effectual, for this often increases the irritation for 
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time, and further, has no greater antiseptic action than silver 
nitrate or other sO?er preparations, which indeed seem to have 
almost a specific action on goworrhoeal conjunctivitis. The 
increase of irritation caused by these preparations is of short 
duratioiij so thafc, if the cause is not the gonococcua, return to 
the normal condition soon follows. 

In undouhted gonorrhceal conjunctivitisj in the Jwst stage 
iced compresses may he applied, and the eye frequently washed 
out with potass, pernmnganate solution of the colour of dilute 
red wine. This is to be preferred to sublimate solution, be- 
cause it is less poisonous. If the swelling of the lids is so 
tens© that they cannot be opened, this may be relieved, and the 
escape of the discharge and the cleanaiiig of the conjunctival 
sac facilitated, by an extensive canthoplaatic operation — ^tem- 
porary widening of the palpebral fissure by a free cut of the 
scissors in a horizontal direction at the outer canthus. 

In the stage of pj/orrhma the treatment consists especially in 
most thorough and frequent cleansing of the conjunctival sac. 
This is heat effected by the so -called Kalt's irrigation— 1 litre 
of lake-warm potasg. permang. solution (l in 5,000) is allowed 
to flow into the eye from an irrigator under slight pressure 
(J metre above the eye) four timea daily, the lids being held 
open by the fingers ; especial care must be taken to thoroughly 
irrigate the upper fornix Between the irrigations the eye 
must be cleansed every ten or fifteen minutes by the patient 
himaelf or a nurse with a piece of cotton-wool dipped in potass, 
permang. solution ; the cornea must not be too roughly scoured, 
lest erosions be produced. 

Itjs highly important to insist repeatedly upon the danger 
of infection, and upon the necessity of immediately destroying 
(by burning) the wool, etc., used to clean the eye. The 
attendants and the patient himself must not fail to clean their 
haada frequenUy in a bowl of antiseptic lotion, kept alwaye at 
hand — subhmate, lysol, bacillol, etc. Linen soiled with the 
discharge must be thoroughly disinfected by heat. 

Besides cleansing the conjunctiva it should be thoroughly 
painted with 2 per cent, silver nitrate solution, at first twice, 
later, when the discharge is less profuse, once a day ; it should 
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afterwardji be washed with salt aolution. A eonvenieat method 
of applicatioia i*by a small piece of cotton wool wrapped round 
the end of ft wooden or glass rod. Wooden rods have the great 
advantage over camel's hair brushes that, after being used once, 
they can be immediately burnt, and they are always sterile. 
The painting should be aufficiontly energetic to cause the 
conjunctiva to be covered immediately aiterwarda with a 
delicate bluish railkineaa — a superficial eschar. It ia further 
of the gr^teat importance that ; (1) all secretion should be first 
thoroughly removed ; the fomices especially are to be brought 
as completely as possible into view, and wdl cleansed from aU 
flakes of discharge adhering between the protuberant folds ; 
(2) the cornea should not be touched by the caustic solution ; 
corneal infiltrations, even when recent, do not contra-indicate 
the use of silver ; and (3) the silver solution should be brought 
in contact with all the folds of the swollen conjunctiva. Large 
shell- shaped protective glasses should be worn by the attend^nta 
to protect their eyes from discharge which may spurt out when 
the lids are opened. 

With regard to the silver preparations used by various 
authors— protargol (10 to 20 per cent.), largin (10 per cent,), 
argentamin (3 to 5 per cent.)— opinions are divided, but many 
state that their use is accompanied by less pain, Itrol (silver 
citrate) must, however, be regarded as an excellent substitute 
for argent, nit ; it is strongly bactericidal and speedily lessens 
discharge. The powder may be used as an insuiflation twice a 
day, or a 1 in 3000 solution as a lotion. 

A contra-indication to painting with silver is the presence of 
eschars in the conjunctiva, induced by previous too energetic 
apphcation, and also the infiltrations and necroses which 
accompany the sevtreat forms of the disease. 

Touching with 10 to 20 per cent, silver solution or with the 
silver stick is not to be recommended, because the depth of its 
action cannot be controlled, and there is danger of cauterising 
the cornea, if the exeeys of silver be not immediately and very 
thoroughly neutralised with salt solution. 

Treatment of cormol complicatiotiSt which occur only in the 
second stage, ia carried out according to the general rules 
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applicable to infiltration and ulcer of tlie cornea— atropin, 
sublimate injections, etc. It may, however, 1>e mentioned 
here, that a rapidly progressing ulceration ia often favourably 
influenced by pariicenteaia of the cornea, with reopening of the 
lips of the wound on each succeeding day ; in this uiauner 
perforation by the ulcerative process is avoided. 

It is necessary immediately to excise the prolapsed iris after 
apontaneous perforation, in the quickly progressing marginal 
uiceT3 under the cheniotic conjunctiva. If, however, there ia 
no tendency to rapid spread of the ulcerative process, it is 
better to wait until the discharge has ceased or at Least much 
diminished, on account of the danger of pauophthalmitia. 
Unfortunately all these measures tire often useless, especially 
in central suppurative softening. 

In the third stage the treatment with silver nitrate should 
be continued long after the discharge has ceased ; later, weaker 
astringents may be used to get rid of the hypertrophy, e.g.j 
instillations of J to 4 per cent, argent, nit,, I per cent. zinc, 
sulph., zinc, soisoiotiol., I per cent, alum, i per cent. cupr. 
sulph., or touching with blue stone ; lastly a lead ointment^ 
plumb, acefc. perfecte neutraliaat. 0'5, vaselin, 15 0, While the 
first-named applications may always be used, copper and lead 
are absolutely contra-indicated when unhealed corneal ulcers 
are present. 

ConjtuictiYitia bleunoiThoica neonatornui. An acute 
purulent inflammation of the conjunctiva from infection with 
gonorrhoeal pus from the genitalia. Inoculation usually occurs 
diu-ing birth, and the outbreak of the disease generally on the 
second to fifth days of life ; if later, postnatal infection from 
the mother or, in institutions, from another patient, ia to be 
presumed. 

Si/mptoTfiSs Like those of gonorrhoeal conjunctivitis of 
adults (g.vX but slighter, especially with regard to implication 
of the conj. bulbi (chemosis). Corneal complicationB may be 
avoided almost with certainty by timely and suitable treat- 

C'he prognosis is therefor© comparatively good. 
,mi is that of conj. gonorrhoica adultonim. 
rards prophylaxis, the vagina should be douched 
^ ^H 
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antiseptically immediately before the birth, and after birth 
the closed eyes of the chUd should be carefully wiped. The 
bathing water should not be allowed to wet them ; after 
repeated external cleansing of each eye, a drop of 2 per cent 
argent, nit. should be instilled — Cr^e's method. 

P.S. It may be remarked here that blennorrhoeal oo^june- 
tivitis, i.e.i with abundant muco-purulent discharge, may 
result in newborn children from other organisms, especially 
pneumococci and streptococci. A conclusive diagnosis can 
only be made with the microscope. The treatment is the same 
for these cases. 

ConjonctivitiB cronposa sive membranosa. 

JStiology. (a) Chemical irritation— silver nitrate, jeqtdrity, 
alkalies (lime, caustic soda and potash, ammonia^ acids, bums, 
steam ; the eschars caused by the simultaneous use of iodides 
internally and calomel insufflations also belong here. 

(ft) Micro-organisms— Koch-Weeks bacillus, gonococcus, 
pncumocoGCUs, streptococcus, Loffler's diphtheria bacillu». 

(r) Herpes iris conjunctivae, the so-called benign form <>f 
chronic croup, with or without simultaneous herpes iris of the 
nkin and mucous membranes. 

(<0 Croupous membranes are also formed after traumatic 
(including 0)>crative) and spontaneous (e.^., after bursting of 
|K^\nphigU8 bullae) losses of substance in the coigunctiva. 

tS'^^fm^f^ First, determination of the aetiology. 

(fVtl tf) No treatment except cleansing of the coi^unctival 
urto \% Ufxvjwary, If iH)ntamination is thought to be present 
M aUo>^m\ by discoloration of the membrane, discharge, and 
\SM\Hid<^mbl<^ inrtanunatory reaction not remaining localised, 
Kf^M\^v Anfi»<^ptic lotions, and iodoform, xeroform, orurol, in 
^vx>\x>^^v \NV oiutnifMit^ must be used. If there is much swelling 
A^^^^ <^\f^Ai\\»Mtiun of the lids, compresses of 1 to 2 per cent. 
t^^\n\<<s<M)«\ A^lv^^H'tAU^ or lead lotion are to be employed. 

\m\^)^ If <^ burn with alkalies comes under observation at 
>M\^^\ ^N^\tU>i^hwiiiiou aIiouKI l)e eflfected by freely washing out 
NN^fh A\^h^ m\b\ii\vi\, iHMt boracie acid. In lime burns, in 
*>W^I*>M\, \\\^ \v)viui\oUval sac must be thoroughly freed from 
%\\ \4i\\\K\\>^ \Mt Um^ «Mi|t«>oially in its hidden recesses, best with 
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linen aoaked in oil, the DavieFs scoop, or wool-coveted probes. 
Andrese advL^s irrigation witli oil or glycerine, so as to 
aurround tte small eat particles, before washing them out with 
water. The sugar solution formerly used slionld, according to 
the latest researchea, be given up, since it causes a greater 
development of heat than the free uae of water, and farther, 
the lime which enters the eye m usually already slaked. 

Burns with acida occm* more rarely, and are best neutralised 
by well washing out with soda solution. 

Eschara froin ailver nitrate— e-j?., after too energetic painting, 
are to be treated antiphlogistically, on account of the accom- 
panying inttammation. It ia a fundamental rule not to forcibly 
remove the membrane, but to leave it to be thrown off 
spontaneoualy, or at nioat, to hasten this by moist, warm 
compresaea. If the lids are much involved in the bum, being 
swollen, oedematoua and painful, cold compresaea should be 
uaed after first treating* the cauae. 

Corneal complications are treated according to general 
principles. 

Croupous inflammation cauaed by infusion of jequirity or 
jequiritol requires only antiphlogistic treatment and the 
stopping of the jequirity. 

The dirty yellow eschars caused by mercury iodide demand 
the immediate cessation of the medication which Ima produced 
them — t.e., calomel locally and iodides intemaUy, eapeciaUy the 
syr. ferri iodidi given in conj. phlyctenuloaa aive acrof ulosa. 

(ad c) Herpes iris. ( Vide supra.) 

(ad b) If the causes described under (a) (c) (d) can be 
excluded with certainty, the special organism must be 
diagnosed with the microacope — cover-glass preparations, 
cultures, The patient^ or hia attendants, in the case of 
children, must be warned of the great danger of infection in 
gonorrhoea and diphtheria, and the other eye^ if still intact, 
must be protected with a bandage. (Cf- Gonj. blennorrhoica 
acuta.) 

The local treatment consists in frequently washing out the 
ijunctival sac with antiseptics— potass, permang,, hydrarg. 
rchlor., cresol, protargol, itrol— removal of flakes of aecretion 
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and loose membianes, and protection of the eyes from light 
In diphtheritic infection an energetic serum therapy must be 
at once instituted. (Cf. Diphtheria of the Conjunctiva.) 

After the membranes have been thrown off, the conjunctival 
sac is merely to be kept clean, and later astringents are to be 
used. If there is much discharge and relaxation of the 
ooivjunotiva, argent nit is best, otherwise the weaker collyria 
—zinc, alum, tannin. (Cf. CatarrL conjunctivae chronicus.) 

Diphtheria of the Coiyimctiya— «.e., infection of the 
coI^uncti^•a with Loffler*s diphtheria bacillus, may assume all 
the forms of acute coi^junctivitis, from a simple catarrh to a 
diphtheritic infiltration of the whole palpebral and bulbar 
cox^junctiva. Necessary as is the certain diagnosis of " diph- 
theria," it is extremely difiicult, since only a complete 
bacteriological examination with smears, cultures, and animal 
inoculations, gives a conclusive result. By the discovery of 
the diphtheria serum the diagnosis is, however, facilitated, 
beouise this important curative agent at the same time 
possesses much value in the differential diagnosis. Only true 
diphtheritic inflammations, though not all such, are cured 
speedily and with certainty, whilst forms clinically similar, 
but setiologically different, are not influenced for good 
or ill. 
The trcattnent is therefore conducted as follows : 
If a patient comes to the surgeon with a membranous or 
diphtheritic inflammation, the latter must first attempt to 
decide upon a diagnosis as to the aetiology by an exact clinical 
history and examination of the genitals, nose, mouth, and 
ihroat If possible a bacteriological investigation should 
obviously at once be undertaken. With regard to this it may 
Vm niapiy remarked here that the presence of rods like the 
Ax0it\kfina bacillus is not dia^ostic, since the xerosis or 
ywoAodiphJtiiienA bacillus behave^s similarly both to stains 
mA 'u editings, and can only be distinguished by its virulence 
"A.^MOM^ thBabaeiice of bacilli, however, and the presence 
% ^MAr-ytfnmo-, goDO-, staphylococci — decide the diagnosis, 
«« Atar '«HaBM&\o\A chosen. 

'- w MswiJiM9fsd leBolt is pontive or even suspicious, 
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ipjections shoiUd be begun at onoe, and according to 
a,3e with Nob. 1, 2, or 3. 
Ko. i (green label) csontains 800 antitoxin 



Behring Serum 
units in 1'5 ca 

No. 2 (white label) contains 1000 antitoxin units in 2'5 cc. 

No. 3 (red label) contains 1500 antitoxin units in 376 cc. 

Vienna Serum : No, 1 contains 700 antitoxin units in 
6 to 10 cc. 

No. 2 contaLins 1 000 antitoxin units in 6 to 10 cc. 

No, 3 contains 1500 antitoxin units in 6 to 10 cc. 

Vienna aerum (a) contains 1000 antitoxin units in 3 to 5 cc. 

Vienna serum (b) contains 1500 antitoxin unit a in 3 to fi cc. 

Merck's excellent .^erum contains 600 to 1000 antitoxin units 
in 2 CC- 

In moderately extensive diphtheritic infiltration, No. 3 
Bebring, or Vienna serum {a) or {h\ or Merck's preparation 
is employed at once, and the whole contents of a bottle 
are injected into the earefully disinfected skin of the belly 
or lid. 

There is absolutely nothing to be feared from the cedemii 
and anaemia which resultj especially in small children, after 
the injection of 4 cc or even 10 cc. {Vienna serum) into the 
skin of the lids of one eye, for this soon disappears completely. 
If both eyea are affected the quantity is distributed between 
all four lids. In the next few hours after the injection a 
sHght rise of temperature is frequently observed, which, 
however, soon passes off, while the general condition is 
improved. 

The injections are to be repeated daily in the same quantity 
and strength, so long as membranes and infiltrates are still 
visible. 

At the same time serum may be instilled into the con- 
junctival sac. 

Corneal complications are not influenced to any great extent 
by the serum therapy. They must be treated according to 
the ordinary rulea—atropin, warm compresses, etc. 

Apart from the ipjections, the conjunctival sac must be 
B frequently cleansed— 1 in 5000 potass, permang,, Kali's irriga- 
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tion with 1 in 4O0O liydmrg. pcfchlor. or chlDosol^ 2 to 10 pet 

cent protargol, 10 per cent itroL 

The membmnos and deposits are only to be removed when 
this can be effected by lightly stroking with s moist piece 
of cotton wooL Warm antiseptic compresses, along with the 
seniiii injections, hasten their removal (Cf, Conjunctivitis 
croupoaa.) 

That prophylactic raeaaurea, as in blennoirhoea, mnst be 
insisted on, goes without aaying— protective dressing for the 
other eye, if normal ; burning of aU wool, linen, etc., used to 
cleanse the eye. 

When the fonnation of membranes has ceased, and the 
necrotic parts have been thrown off» the cleansing of the 
conjunctival sac must naturally still be continued for a con- 
siderable time, The temperature must be closely watched, 
ftud if it rises again after being normal for some time, the 
cause must be sought— nose, throat, abscess of the preauricular 
gland in mixed infection, eta In two or three weeks even 
severe cases are usually cured. If hypertrophy of the con- 
junctiva remaina, astringenta are to be used. 

Cosjimctl'ritiB diphtheritica is a higher degree of conj. 
crouposa, inasmuch as iibrin is deposited in the tissue of the 
conjunctiva, and necrosia follows. It therefore always leaves 
scars behind, which, however, in the course of time become 
scarcely noticeable, 

jEtiology is the same ajs in croupous conjunctivitis, except 
that the action of the materies morbi is more intense. 

Treatvient. Above all, the raembitinea should not be fordbly 
removed, but antiphlogistic measures and antiseptic douching 
used- (Cf. Conjunctivitis croupoaa.) 

Coujimctivitiji phlyctannlosa (ecsematOBa, Bcrofulosa, 
lymphatica) occurs in the following forma : 

(a) Phiyct^nitles. Flat, red nodules of the size of a pin's 
head, or larger, situated in the midst of a zone of injection, 
developing in a few days into small whitish ulcers, with dull 
surface, and healiag without leaving any trace. They occur 
chiefly at the limbus, at the apex of an injected sector of the 
oonj. 'buihi~-m>arginal phlycttmdes^ but may also be situated 



^ 




THE CONJUNCTIVA 



ei 



conjunctiva, or even in 



in other parte of the bulbar 
conjuDctiva of the taraua. 

(b) If the marginal phlyctenule heals peripherally, but pro- 
greaaea over the cornea, it loaes its nodular form and hecomes 
an only slightly raised infiltrate, in consequence of the dense 
structure of the corneal parenchyma j it draws after it a band 
of vea3«lftj and is known as keratitis fctsdcularis. In the freah 
condition it forms a grey, shallow, radial, tongue-like groove, 
in which the vessels run, while the central end shows a 
whitish'grey infiltration. A characteristic scar ia left through- 
out life. 

Participation of the cornea may also assume the following 
forms : 

1. A superfiemi injiltrate^ the equivalent of a conjunctival 
phlyctenule, which either becomes absorbed or breaks down 
into an ulcer. 

2. The so-called deep scr^fidom infUration. A grey white 
or yellowish opacity, situated in the deep layers of the cornea, 
with a dull stippled surface. In severe cases it breaks down 
aod gives rise to an extensive ulcer ; in favourable cases it ia 
absorbed, leaving a cicatrix, which in the course of time may 
clear up to a considerable degree. 

3. VeMGtdar et-uption on the cornea^ with much photophobia. 
Simultaneous swelling and inflammatitin occur in the palpebral 
conjunctiva, which may be covered with little blebs, and thus 
give the appearance of being strewn with fin© sand. 

4. Fanntis. A superficial deposit of a gelatinous grey tissue, 
over which the surface is lustrous but uneven, and which is 
l>ervaded by numerous superficial vessels. Localised infiltrates 
may occur, and the pannus heals by cicatrisation, but is capable 
of clearing tip to a remarkable degree. 

Phlyctenular conjunctivitis is characterised by much photo- 
phobia and blepharospaam ; as a result of the congestion from 
the spasm of the orbicularis the lids become oedematoua and 
boggy. The palpebral fissure can often only be opened with 
great difficulty, especially since painful rhagades are frequently 
present at the outer canthus. 

B^uslm. Entropion sj^aeticum, ectropion spasticum and 
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organicum (from great swelling of the conj. bulbi), blepharitis 
sq^uamosa, and especially ulcerosa- 

Treatment In angeijiic and scrofulous ckildren, prophylaxis 
ia particularly imx>ortant. From this point of vii^wr ma^y be 
mentioned ; living in dry, sunny rooms, which muat be 
thoroughly ventilated^ plenty of exerciae in fresh, dry air, good 
nourishment— mixed diet, including fresh vegetables ; for 
drinking, good water and milk, weak coffee, no tea, no alcohol ; 
absolute cleanliness, especially with regard to pediculi, and 
general improvement of the pliyaical tone of the children. 

If the conjunctivitis has already actually broken outj then in 
addition to the above measures brine and sea baths, cod liver oil 
— pure or with oL mcnth. pip. (2 drops to a tables poonful), only 
in the cool part of the year — iron, arsenic, and creosote, are to 
be recommended. A method which has been advocated is treat- 
ment with soft soap : 1 to Ij tableypoonfuls of the ordinary 
Bapo mollis, somewhat diluted with warm water, are gently 
rubbed into the skin of the back of gluteal region for 10 to 15 
nunutes every other evening with the hand or a piece of cotton 
wool ; warm water is then poured on, and the child is dried 
and put to bed. This treatment not only improves the general 
condition and appetite of the patient, but also has a beneficial 
action on infiltrates and ulcers of the cornea. 

Before passing on to the treatment of the affections of the 
conjunctiva and cornea, we must first mention some concomitant 
conditions, the treatment of which ia of the greatest importance. 
The chief of these arc photophobia and Mepharospa&m, which 
are very pronounced in conj. pblyctomilosa, but stand in no 
constant relation to the severity of the disease. 

The moat efficient method is by forcible cold douching on 
the head and face, or immersion of the head in cold water. It 
ifl useless to bo too soft-hearted, since only energetic treatment 
on the part of the attendants is of avail. Frequent instillation 
of cocain in the morning ia also at first effectual, but this is 
only transitory. If, however, one succeeds for a few times in 
overcoming the blepharospasm and photophobia, even tempor- 
arily, the desired object is often already attained, and the 
children keep the eyes at least partly open. Instead of cocain, 




THE CONJUNCTIVA 



instillatitin of 10 per cent, aolution or dusting in of solid dionin 
may be employed, but its action i3 not ao certain in tliea© 
cases as in the blepbaroapaam and photophobia of keratitis, 
especially K, inter stitialis, lu obstiiiate cases wbick defy these 
measures, a cantboplaatic operation must be performed. A 
bandage is only indicated in recent ulcers or deep infiltration 
of the cornea, The room may be moderately darkened. 

Fissures at the outei' cantkus and hlepkartiis tdcerosa should 
be got to heal as q^uickly as po&aible. For this purpose touch- 
ing freely with the silver stick is to be recommended, after- 
wards wiping with pieces of cotton wool moistened in salt 
solution, and covering the eschars with 1 per cent. ung. hydrarg, 
amm. (Edema of the lids may be treated with maaaage for a 
few days. The concomitant ecz&nia of the akin (q.v,) should 
obviously be treated at the same time. 

Finely precipitated calomel (which must be kept dry) or 
xerofonn may be insufflated for the in^mniation of the con- 
junctiva^ and this may be combined with painting with 2 per 
cent argent, nit., and subsequent irrigation with water or 
salt solution, if there is much catarrhal discharge. 

Phlyctenides. Insufflation of calomel, seroform, airol, 
europben, and also dionin (or the latter in 10 per cent, solntion 
or 5 to 10 per cent, ointment). This treatment is to be 
carried out for some time after the inilammation has ceased, 
m order to avoid recurrences. 

In extenssive ulcerated pblyctens massage with 1 to 3 per 
cent, ung, bydrarg, ox, flav.* is best. 

N.B. When calcmbel is used the simidtaneoiis administration 
of iodides IS absolutely contra-indieated. 

Corneal iryUtratiojt and tdcers. Hot fomentations with 
diluted (1 to 10) aluminium acetate (diluted on account of the 
danger of producing eczema), atropin only in pronounced 
bypersemia or inflammatory swelling of the iris, since other- 
wise it increaaea the dazzling and photophobia owing to the 
mydriaais, Wben actively progressive, aubcorgunctivaJ in- 

* It is esaenti&l in the preparatioii of this ointment tbat the mercury 
BflJt ahould be aa fiiidy divided ftud as uiufonaly distributed throughout 
the vaselinG sb poasible. 
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jectious of sublimate or salt solution ; when perforation 
threatens, paracentesis of the anterior cliamber or scraping of 
the infiltrated base or margla, and covering with a conjunctival 
flapt or touching with absolute alcohol or formalin solution. 
In the latter case the eye must be immediately freely Irrigated 
with water, 

Ftolapse of the Iris, Exciaion of the prolapse under a 
general aniesthetic. In large prolapses the loss of substance 
may he afterwards covered with a conjunctival tiap. 

In the regressive stage massage with an ointment of hydrarg. 
perchlor,, iodoform, xeroform, combined with atropin, may he 
used with advantage before proceeding to the use of the more 
irritating ointments. (ForranlEo in the Appendix.) 

Leaches of Vessels. If not progressivCi the central end being 
lustrous, massage with I per cent. ung. hydrarg. or. flav. ; if 
progressive, the central end showing yellowish grey infiltration 
and a dull surface, hot fomentations, atropin -sublimate oint- 
ment, Buhconjunctival injections of hydrarg. perchlor. or salt 
fiointion^ cauterisation or scraping of the infiltration and 
covering with a conjunctival flap. The latter measin-ea ahoiald 
only be delayed when the apex of the leash is still well outside 
the pupillary area,, otherwise every efl'ort must be made to cut 
the process short. 

Fannas, (Cf . Comea.) 

In quite recent gelatinous pannus cold compresses to produce 
contraction of the vessels, peritomy, slitting, or lineal canterisa- 
tion of the larger vessels, so as to destroy them, are indicated. 
Also massage with 1 to 3 per cent. ung. hydrarg. ox, flav. 

Old cicatricial evasculat pamiua should be massaged with 5 
to 10 per cent yellow precipitate ointment either through the 
lids or directly, after cocainising, with a Daviel's spoon or glass 
rod. When the conjunctiva is quite free from inflammation 
treatment with jequiritol"* maybe commenced, (A complete 
outfit with directions may he obtained from the firm of Merck, 
in Darmstadt.) 

* Th© earlier injurious luse of 3 to 5 per cent, mfuaion of jeq^uirity is 
BOW entirely given up, and is Buperfluoua, ainoe th^ eolutdon of jeqmritol 
aUowB of exact dosage and ie much more oonveijiect in application. 
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Uatropion spasticum, when pronounced, requires the use of 
Snellen's antnrea (cf. Ectropion). Energetic massage several 
timea a day ahould be used for tte thickening of the Uda from 
congestion and inflammatory ffidenia. 

EniTopion spasftcjim (qAf.) is rarer, Canthoplasty ; es:ci3ion 
of a horizontal fold of the skin. 

CoBJimctivitis trachoma tosa (Trachoma, Ophthalmia 
granulosa, Granular Lids^ Egj-ptian Ophthalmia) is a cour 
tagiou3 cdnjunctivitia with velvety or raspberry-like paptU^e 
on the conj, tarsi, or granulations, or a combination of the 
two. It is of chronic courae, and ends in cicatrisation and 
shrinking of the conjunctiva. The granulations appear either 
as prominent, grey^ t ran spar ent^ gelatinous foliitles in the 
swollen and inflamed conjunctiva of the fornic^s and semihnaT 
fold J or as smaller, slightly prominent, ill-defined grey to 
yeUo wish-white follicles in the firmly adherent tarsal con- 
junctiva amongst the hypertrophied papillee. The scarring in 
the lids occurs in characteristic form in the sulcus subtaraalia, 
in the tarsus — as reticular or diffuse cicatrices, which may 
lead to trough-shaped curvature, and in the fornicea — leading 
to their complete obliteration. 

S^mptOTtu. Photophobia, lacrymation, Htiddng together of 
the lids, often pain. The conjunctiva is reddened, thickened, 
rough, and, according to the form of the disease, shows either 
papillary hypertrophy or spawn-like granulations arranged in 
rows {Me supra). The discharge is mucoid or muco-pumlent, 
and the bulbar conjunctiva is merely injected in the form 
of a network- A slight degree of ptosis is present, giving 
a sleepy expression to the face (Ptosis trachomatosa). 

Comjdkattons. Corneal i 1. Pannus — a superficial, gela- 
tinous, vascular, uneven, grey deposit, which usually begins 
at the upper margin of the cornea. It cicatrises to a grey, 
cloudy opacity, without any, or with only a few, superficial 
vesBeta. 

2. Ulcers. 

(a) At the edge of the pannus. 

(6) Central, indolent ulcer, 

(c) Anywhere in the cornea, which is usually pannous. 

& 
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Segudc^. Palpebral : trough-like curvature, tricMaaie, en- 
tropion from cicatricial contmctioD, yellow gelatinous thicken- 
ing of the whole taraua, ectropion ^om great hypertrophy of 
the conjunctiva, 

CoDJunctival : symblepharon poati cum, xerosis conjunctivae. 
In the latter condition, the secretion becomes greatly diminished, 
in consequence of the extensive ehrinkiiig ; it is thready and 
tough, and the conjunctiva becomes drier and drier, and 
covered with fatty plaques. Xerosis is at first partial and 
confined to the palpebral fia3nre, but later becomes total 
(Xerophthalmos). 

Corneal : these depend upon the extent and sitnation of the 
ulceration— cicatricial opacities, anterior synechiae, ataphylo- 
mata, ectaaise, etc. Keratectasia e panno, xerosis corner. 

Treatment Prevention of infection, which only occurs 
through contact. When mucopurulent dischm-ge is present 
painting with 2 per cent, argent- nit. is best- Painting with 
6 to 20 per cent protargol, ^ to 3 per cent, ichthargan, instilla- 
tions of 1 to 4 per cent, solution of iodine in glycerine or 
vaseline oil, or touching with the iodic acid pencil, along with 
simultaneous internal administration of potassium iodide* 
present no notable advantages, and have not so far obtained 
any universal recognition. 

With serom discharge instillations of lead acetate (plumhi 
acet. basic, solut. ^ to 2 per cent.), or appKcationa of tannin 
I"0, acid, borac. 3 as a powder, or tannin TO, ung. glycen 
20"0* as an ointment may be tried. 

After the cessation of the discharge and papillary hyper- 
trophy, and in the absence of progressive or infiltrated corneal 
ulcers, the conjunctiva should be touched once daily with the 
copper sulphate stick,! or copper citrate as a 6 to 10 per cent, 
ointment with ung. glycer. apphed three times daily. 

* Vng. glycerini : SUrcb 10, Water 18, Glycerin 9G. 

f After everBioa ol tbe lid the fltick ia applied with lig^ht preaBiirQ to 

the conjunctiva and around the upper border of the fcarBUfl into the 

tipper fornix, care being taken not to touch the cornea. A dean piece 

of linen is then laid upou the conjunctiva to soak up the excess of 

Tigly caustic copper Bulphate ftolution. 
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In moderate hypertrophy copper sulphate in J per cent, 
solution or i per cent, omtBieutj or the alum stick ia serviceable. 

In grwftxdar forms the duration of treatment, and therefore 
the danger of infection, may be shortened by mecliauical 
removal of the follicles, and this is unconditionally indicated. 
It may be performed iu various ways : pressing the follicles 
out between the finger nails, and subsequent repeated friction 
with 1 in 20OO sublimate aolation (Keining) ; expression of the 
granules with the Sattler-Kniipp roller forceps, or Kuhnt's 
eipressor, with or without previous sc^ritication. 

Opening of the individual follicles with the gal vano- cautery 
has been recommended, especially when only a few isolated 
ones are present in the tarsus. 

Excision of the upper fornix is not performed so often now, 
since we have in expression a means of thoroughly removing 
the granulations without sacrificing any of the conjunctiva. 
It should only be undertaken when there ia marked gelatinous 
thickening of the tarsus, the upper half of which should then 
also be removed (Kuhnt). Similar treatment may rarely be 
required in the lower lid. 

When isolated collections of follicles are situated upon the 
conj, btilbi, these yellowish-red gelatinous tumoura should be 
excised, 

Espreasion must bfl done thoroughly, and sr>ecial attention 
must be paid to folKcles situated at both ends of the upper 
fornix, and in the semilunar fold. Thorough cocainisation is 
essential ; it is a good plan to inject cochin into the forniE, 
since this makes the folds tenser and more prominent. 

The operation is performed as follows : The surgeon, wearing 
protective glasses, everts the affected lid, and causes the fornix 
to project. One limb of the roller forceps ia pushed up 
between this and the conjunctiva bulbi, while the other is laid 
upon the projecting folds. The two Hmbs are now pressed 
together with moderate force, so as not to miss any deep-lying 
follicles, and are drawn in a horizontal direction from one end 
of the fold to the other. Expression of the follicles of the 
tarsus and of the gelatinous tissues in it is performed by 
grasping the lid between the i-oUers of the instrument and 
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squeezing them out ; the semilimar fold is similarly treated. 
Before Tisiiig the roUei forcepB the follicles may be pricked 
with a Gnefe knife or iminted bistoury, in order to facilitate 
their evacuation. 

After the operation, cold compresses of water^ lead Jotion, 
or diluted aublimate, or 1 to 2 per cent, aluminium aubacetate 
are applied. Only after the swelling of the lids and con- 
junctiva has gone down, and after the s!oughs caused by the 
crushing of the tissueB have been thrown offj should silver 
nitrate or copper preparations be used. 

Treatmmht of Complications and SeqttdoB, 

Cm-Timl Ulcers. Ectasia corrtew (q.v,). If the condition of 
the cornea requires tr^tment with silver nitrate, these sequel© 
do not contra-indicate itf but copper and lead preparations 
must never be used so long as the ulcers are not completely 
healed. 

Fcvmi^ui is often favourably influenced in its early stages by 
merely painting the conjunctiva. If very thick, it may itself 
be painted mth silver nitrate, or it may he carefully touched 
with the copper-stick, or a peritomy or peridectomy may be 
performed. Destruction of the vessels of supply with the 
gnlvano-cauteiy has been advised. 

Old vascular, already cicatrising pannus demands energetic 
massage : 3 to 10 per cent, yellow precipitate, J per cent, copper 
sulphate^ or 5 to 10 per cent, cnprocitrol ointment is rubbed 
over the cornea for 2 to 4 minutes once or twice daily, either 
through the lids or directly after cocainising, with a Daviel's 
apoon or a glaas rod 

The jequirity treatment often causes much lessening of the 
corneal opacity, and gives excellent optical results, in old 
cicatricial evascular pannua where there are no inflammatory 
symptoms in the eearred conjunctiva. It consists in the 
energetic painting of the conjunctiva and cornea two to three 
times daily with a freshly prepared 3 to 5 per cent, infusion of 
jequirity beans;* this should be continued until a croupous 

* Tbciniuftion is prepared by thoroughly pounding 3 to 5 parts of 
leqmrity E^eeda^ macerating for 34 hours in cold water, ^tmining, ^iiid 
making up to 100 parte. 
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membrane is produced — ^jequirity ophthalmia— and then the 
painting ahould be stopped ^ antiphlogistic measures being 
employed. The inflammation passes off in a few days. 

Recently the alkaloid jequiritol extracted from the aeeda with 
glycerine has been used as an instillation. It is prepared in 
fonr exact gradea of strengthj and on account of ita greater 
convenience, easier preparation, and exact dosage is much 
to be preferred to the infusion. (Complete outfit with 
directiona may be obtained from the firm of Merck in 
Darmafcadt) 

Cicatricial curvature of the lid, with its consequencea — 
entropion {q.v.\ trichiasis {q,v.) — as also ectropion iq.v.\ re- 
quire opemtion. 

Sj/mhlepkaron in itself requires no special treatmentj since 
it never becomes suflSciently great to cause trouble as long as 
the eye remains useful. 

Treatment for jcerods^ jceropkihalmos (q.v.\ can only be 
palliative, not curative. 

Old cicatricial trachoma without follicles and with little 
hypertrophy, but with catarrhal discliarge, requires weak 
colly ria, such as are used in chronic conjunctivitis. 

IL dironic Forms of CoxyimbtiTitis. These ma^ occur aa 
such primarily, or remain after an acute conjunctivitis, especially 
blenuorrhtKa and trachoma. 

They are characterised chiefly by subjective symptoms, which 
are particularly pronounced in the evening^huming, itching, 
sometLmea photophobia, frequent blinking, feeling of sand in 
the eye, heaviness of the lids, rapid fatigue at work especially 
in artificial light, rainbows round lights, removable by wiping 
and rubbing the Uds and caused by flakes of discharge. The 
objective symptoms are always slight, and reddening and dis- 
charge often but little marked, or entirely absent. The con- 
junctival secretion may even be below the normal. (Cf. 
Catarrh us siccus,) 

The moat common form is Hypertrophy of the CODJunctiTa. 
This consists in a nnifonn reddening and velvety or raspberry- 
like thickening of the tarsal conjunctiva. The yelfow tarsus 
is entirely concealed by the tbickened coiyunctiva, whereas in 
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hypersemia or slight acute inflammation it is visible under tET 
net of injected vessels. 

A special form ia tte so-called Catarrkns angviark or angular 
blephaTo-conjunctivitis, which is chamcterised by alight mucoid 
discharge and maceration of the skin at the canthi ; here alao 
grey, greasy flakes of discharge collect. 

Canjunctmtis catarrhalis chroiiica. 

Etiology. Mostly in adults, especially old people— Catarrhus 
Benilis. 

Remaining after acute catarrh ; general injurious agencies^ 
heat, smoke, dust, bad air^ late hours, abuse of alcohol, etc. j 
prominence of the eyes, kgophthahaoa— from insnfficieEt pro- 
tection by the hds ; blepharitis, eczema, ectropion of the lower 
lid, prolonged bajidaging, overuse of the eyes, errors of re- 
fraction— hyperinetropia, astigmatism ; permanent irritation 
from foreign bodies— infarcts of the Meibomian glands, mis- 
placed I^hes, etc. ; diseases of the lacrymal sac, strictures of 
the nasal duct, chronic rhinitis. 

Complicafions. Blepharitis, eczema palpebrse inferioris, 
eversion and ectropion of the lower lid witli its sequelae, 
blepharophimoais, corneal ulcers. 

TrecLtni&nt. L Causal. Avoidance of the above-mentioned 
injurious agencies, correction of errors of refractiou, treatment of 
the lacrymal passages and diseases of the nose, removal of foreign 
bodies and infarcts, rectification of trichiasis— when only a few 
cilia are misplaced, electrolysis ; other mse operation, etc. 

2. Local. When there is discharge argent, nit. as a paint 
(2 per cent.) or colly rium (i to ^ per cent.) ; in hypertrophy the 
alum stick, lead ointment — plmnbi aeet. perfects neutralisat. 
0*15, vascl, alb. D'O ; 1 per cent, zinc sulphate, 1 to 3 per cent 
protargol, 3 to 6 per cent, sodium aozoiodol, galHcin, europhen. 

When the symptoms are chiefly subjective, and only slightly 
objective, aatringent coflyria may be used once or twice daily, 
but not in the eveuing : collyrium aatringens luteum* (pure 

* Ammonium abloride 0-5, zinc aulphate 1"25, disaolve in disliHed 
w&ter 2CX) ; add a solution of camphor 4 in dilute alcohol 20*0 and 
— '*-on 1. Digest for twenty-fouf boura with frequent ahftkintr, and 
t (Horst'aEye WaBb.)— Tbs. 
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or with an equal quantity of water), tine, opii; zinc sulph. 
(1 per ceat), ^inc aozoiodol (1 to 3 per cent^ especiftlly in 
angular conjmictivitits ; alnm (1 to 3 per cent), tannin (I per 
cent.) ; adrenalin hydrochlor. (1 in 1000) has a good but 
transient effect in diminialiing %hG itching, 

Astringent lotions may be uaed once or twice daily (but not 
immediately before going to bed), as long as hypersemia of tbe 
conjunctiva and subjective symptoms continue. 

Catarrhus siccus cOBJunirtivai- A variety of clironic con- 
junctival catarrh in which the secretion is diminished. The 
patient complains of a feeling of burning and pressure, 
especially in the evening and at night, and also of a sensation 
as if the lids were stuck to the globe, ao that the opening 
of the palpebral fissure seems to require an eflort to tear them 
apart. 

Treaement. Massage with 3 per cent, boracic ointment, or 
I per cent, yellow precipitate ointment, which ia introduced 
into the conjunctival sac with a glass rod, particularly in the 
evening before going to bed ; washing out with 3 per cent, 
boradc acid lotion three times a day and in the evening, and 
the weaker collyriai — | per cent, zinc sozoiodol, etc. {vide 

This form often defies all treatment, and only a temporary 
palliation can be attained. In auch cases considerable im- 
provement can often be brought about by scraping the tarsal 
coqjunctiva onco with a knife or sharp spoon (Peters), and 
subsequently rubbing it with 1 in 2000 sublimate Bolution. 

Catarrh-QS follicnlaris or follicular ConjuuGtivltia is dis- 
tinguished from trachoma by the absence of marked inflam- 
matory gymptoms, TJie follicles are more sharply defined, 
hxLore prominent, redder, and not gelatinous ; the conjunctiva 
between them is but little, or not at all, swollen and redj and 
they are scanty or absent in the upper fornix, and never 
present on the plica semilunaria and bulbar coiyunctiva. 
Definite diagnosis from trachoma can often only be mad© by 
observing the subsequent course ; in follicuhir conjunctivitis 
contraction and scarring of the conjunctiva and corneal com- 
plications never occur. 
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cent bomcic acid lotion ; when usucfai aecretion, weak coUyria 
— i per cent, zinc sulpliate or sozoiodoL 

N.B. Cocairi and tlie other local anaesthetica and analgesics 
should not be used, since they only act for a short time, do not 
aflfect the cause, and injure tht epithelium. 

Injimes, Burns, etc., of the Conjunctiva. 

Injuries. Platienta often come to the surgeon complaining 
of the feeling of a foreign body in the eye, which they 
attribute to duat, coal, etc. The affected eye shows hyperaeraia 
of the conjunctiva, lacrymation, photophobia, and often severe 
pain. In such cases the whole conjunctival sac must be searched, 
the upper lid being everted and the fornix examined ; so too the 
cornea for abrasions and foreign bodies, if neeessary with the 
help of a loupe and oblique illumination. Foreign bodies are 
to be removed ; only splinters of stone and powder granules 
which have penetrated deeply into the conjunctiva may some- 
times be lef t| since they cause no reaction, A foreign body is 
aot always to be found, for the irritation set up by it remains 
for a while after its disappearance. Cold compreeaea alleviate 
the irrilation ; cocain and other local aneesthetics are to be 
avoided on account of their traaaient action and their 
deleterious effect on the corneal epithelium. It is further to 
be noted that catarrh of the coiyunctiva produces similar 
objective and subjective symptoms. If there is much dis- 
charge and the conjunctiva, is swollen and injected, instilla- 
tions of 3 per cent, boracic lotion or i to | per cent, zinc 
sulphate or sozoiodol are to be used. 

A characteristic picture ia produced by the imtation of 
caterpillar hairs, which cause inflammatory nodules—ophtkal- 
nda nodosa, Theae may also occur in the iris. The removal 
of the hairs or, when these are concealed in the nodule, the 
excision of the latter is indicated 

ZcLcertttions of the conjunctiva aro always surrounded by 

ecchymoses ; when ^lean and not extensive no treatment is 

necessary except a bandage, under which they soon heal. 

Larger wounds should be united by silk or catgut sutures, 

*h may be removed after four to aix days. It may be 

ned that even cleao wounda of the oonjnnctiva become 
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covered with a fibrinous membrane^ whicli h distinguished 
from that of croup or diphtheria by its localisation, white 
colour, and ahiny surface. 

Infected wounds, with marked iuUammatory reaction, 
greyish yellow coating, or even subconjunctival abaceas, are 
treated with antiseptic douching, or the cautery. 

If the underlying structures — sclera, uvea — are injured, 
treatment mmst be directed to these complications. (Cf, 
Injuries of the Sclera,) 

Bwm. Action of Cavities. Slight action produces 
hypersemia of the conjunctiva (First Degree), deeper action an 
eschar (Second and Third DegreesX and cicatrisfition after 
throwing oJi' the slough, often with symblepharon as a 
AequeL 

TretttnienL Burns of the First Degree-^by hot water, ashes, 
steam, molten metal — require the removal of any foreign 
bodies, cold compresses, douching of the conjunctival sac with 
boracic lotion or a pale red solution of potassium permanganate, 
and simultaneous treatment of any complications which may 
be preaent—cbrneal abrasions^ hypertemia of the iris, etc. 

Action of Caustics (First Degree). Above all, the caustic 
must be neutralised and removed— if acid, by freely douching 
out the SAC with 1 to 2 per cent, soda solution | if alkaline, 
with 3 per cent, boracic acid lotion. In brae burns, after 
cocatnisationj any remaining particles of lime must be re- 
moved, especially from the ^pper fornix, with a piece of linen 
or wool dipped in oil, or with a fine pair of forceps, spatula, 
or Daviel's spoon. Afterwards the whole aac, especially the 
upper fornix, must be thoiougbly washed out with pure water 
or oil. Sugar solution should not be used, as it dissolves the 
lime. It is also admissible to use glycerine, foUowed by 
douching with water. Afterwards cold or moist hot com* 
presses. 

If the cauterisation or burn has led to the formation of an 
escharj it suffices to frequently clean out the sac according to 
the above rules, and to endeavour to avoid symblephaton after 
the throwing otF of the slongh by repeaterlly freeing t!ie 
adhesions, or by inserting a atrip of tin foil, gold beaters' skin. 
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guttapercha tissue, or linen, smeared with vaseline, between 
the opposed surfaces. . 

If the burn has not affected two contiguous areas, symble- 
pharon need not be feared ; in this case, after the sloughs have 
been cast off, the granulating surface may be gently massaged 
with boracic or iodoform ointment. 

LupnB of the CosjnnctiYa. (Cf. Ulcers of the Con- 
junctiva.) 

(Edema of the Conjimctiva. 

1. InflammaUyry. A concomitant of many inflammatory 
processes of the lids (hordeolum, erysipelas), of the orbital 
margin (periostitis), of the lacrymal sac, of the conjunctiva, 
of the globe (keratitis, iritis, choroiditis, panophthalmitis, 
scleritis), and of the orbit (dacryoadenitis, orbital cellulitis, 
'tenonitis). 

In old people cedema may even occur in consequence of a 
simple coiyunctival catarrL 

2. Non-4,nJkimrnatory. 

{a) In venous congestion and hydraemia, rarely in albumi- 
nuria. 

(6) Filtration oedema— after perforating wounds, including 
operations, in the anterior part of the sclera ; it is due to 
infiltration of the aqueous between the unhealed edges of the 
wound under the conjunctiva. It may remain permanently in 
" cystoid cicatrices." 

Diag7U)ds from Chembm, (Cf. Chemosis.) 

Treatment, 

ad 1. That of the primary disease. The oedema only requires 
special treatment when it is so great that the lids cannot be 
completely closed ; the lid margins are then brought into 
apposition with the fingers, and fixed with vertical strips of 
court plaster, over which a bandage is applied. If even 
passive closure of the lids is impossible, scarification or partial 
excision of the oedematous swelling may be performed. 

ad 2 (a). Treatment of the corresponding general disease. 

ad 2 (&). Occlusive bandage after excision of any tissue 
which may be incarcerated between the edges of the wound, 
preventing healing. For cystoid cicatrices, vide mfm. 
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Pterygium demands removJil by operation when it m 
progreaaive^ as shown by its grey, gelatinoua edge^ and its 
apprcjaching the pupillaTy area ; or for cosmetic reasons, 

Tlie aimpl&st method (ArH) consists tn carefully dissecting 
up the head — i.e., the part on the cornea, with a keratoiae 
under local an^-eatheaia ; this is then raised and cnt off -svith a 
stroke of the sciasors at its junction with the epiaoteral part. 
The edges of the wound in the conjunctiva bulbi are then 
brought together with stitches, which are cut short aod left 
for five to seven days ; in broad pterygia incisions may be 
made at the limbnB upwards and downwards to relieve tension. 
The exposed surface on the corner is scraped. For other more 
complicated methods the text-boolss must be consulted, 

Fsemdopteryginm or Cicatricial Pterygium occurs bi con- 
sequence of peripheral cornrfil ulcBration— especially in blen- 
norrhoea, dipththeria, burns, action of caustics, keratitis 
marginalis superficialis. During the cicatriaation of these the 
oeighbouring chemotic conjunctiva becomes adherent to the 
surface of the ulcer, or in Icerat. marg. superf. the coiyunctiva 
becomes drawn inwards. 

Dijh'eidial diagnosis from trii^ pterygium, 

1. Pscudoptei-ygia may oceur at any part of the peripheiy of 
the cornea, true pterygia only outwards and inwards in the 
horizontal meridian. 

2. A thin probe can be passed under the whole width of 
pseudopterygia at the Iknbus, in true pterygia only for a very 
short distance under the border. 

Pseudopterygia require operative removal only when from 
their great size they hmit the movements of the globe. The 
operation is the same as for true pterygia. 
Spring Catarrh. (See under Coaj unctivitis.) 
SuhconjimctiTitis^ epiaderitis periodica fygax (Fnehs), 
paeudoscleiitiii (von Reuas), consists in cedema and much red- 
ness of the conjunctiva bulbL, patchy or diffuse. Subcon- 
junctivitia is diatinguished (a) from true episcleritis by ita 
more aaperficiai situation, short duratioaj and absence of bluish 
tender nodules ; (b) from conjunctivitis by the absence of in- 
flammation in the palpebral eonjunetiva and of increased 
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secretion. Phlyctenular infiltrates and conjunctival pustules 
can only be mistaken for jt at their commencement. 

jEticlogy. Rheumatism, gout ; sometimes unknown. 

Treatment Internally : quinine, salicin, aspirin ; treatment 
of gout. Locally : douching with boracic lotion, massage with 
boracic or yellow precipitate ointment. 

SymblepharoxL Adhesions between the globe and the lids, 
which may arise on the one hand after ulcers on contiguous 
surfaces— diphtheria, burns, action of caustics ; or on the other 
hand in consequence of cicatricial shrinking of the conjunctiva 
— trachoma, pemphigus. It requires treatment, which is solely 
operative, only if the movements of the eye or the active open- 
ing or closing of the palpebral fissure are interfered with. 

The methods which may be employed vary according to the 
nature of the symblepharon. In symblepharon anticum, where 
there are only some bridge-like cords, the fornix remaining 
free, the desired result is attained by dividing the adhesions 
and preventing their re-formation. This may be done by 
inserting a strip of tin foil or gold-beaters' skin smeared with 
oil or vaseline, or by repeatedljr freeing the adhesions, or by 
suturing one of the exposed surfaces, or covering it with a 
pedunculated conjunctival flap. 

The cure of symblepharon posticum, in which the fornix is 
obliterated, or symblepharon totale is more difficult, and often 
succeeds only after repeated attempts. To describe the many 
complicated methods would exceed the limits of this book. 

Syphilis of the Conjunctiya. 

(a) Primary Chancre. (Cf. Ulcers of the Conjunctiva.) 

{h) Condylomata. Very rare ; white, flat ; resembling 
pustules. 

(c) Oummata. Never commencing in the conjunctiva, but 
invading it from surrounding tissues. 

Treatment. General antisyphilitic. 

Tnbercnlosis of the CouJTmctiva. Usually in the form of 
ulcers (q.v.), rarely a pannus-like layer advancing on to the 
cornea. Painless, tedious course, iwith slight imflammatory 
symptoms. 

Treatment consists in the excision of the diseased tissue as 
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freely as posilUi^ aad caiuteciwticw of ^e exposed smfaeft 
with tlie a<:ti]al csMttery ; allerw«ni3 iodoform m povder or 

ointment (5 to 10 per centX 
TumonTB of tlie CojijmiictJT&. 

I. Benign^ The^ are the comioonest : 

1. Angicmyj^a. Seldom ftrimarf, bot iBvadiiig the eoor 

jmictiva from the lids or orbit For the treatment, aee under 
lids. Orbit. 

2. (7v«<f of ihe Co^jimctivt^ These are d various origin, 
viz.: 

(a) Dilat^ Iprnphatics^sir^ng^ in rows like a rosaiy or 
Btring of pearls, or aa small tumours. They occur chiefly ou 
the conjunctiva bulbi after inflammation, or on the normal 
conjunctiva. 

Treatment ia superfluous, even on cosmetic grounda ; they 
are asually only noticed accideiit-alb'. 

(b) Dilatations of Krauae's glatid^ in the lower fornix. If 
small, they are only seen on drawiog down the lower lid, when 
they project from the fornix ; when larger they form a swelling 
and are visible externally. They may be diagnosed with 
certainty by, palpation^fluctuation, tense elastic consistence^ 
deep situation under the skin, immobility when the lids move 
— and by everting the lower lid. When they cauae annoyance 
by their size, extirpation ia indicated ; this must be complete, 
otherwise they will recur. 

(c) Tjyummtic Cyst^, If causing trouble they must bo 
removed. 

(d) Cysticercm celltdoscB. Usually in young people. Dilated 
veaaels often courae in the conjunctiva over it, and the cyst 
itself is either firmly adherent to its bed, or only slightly 
movable in it. When thin -walled the head of the paraaite 
may be seen ahimraering through as a dead-wbit^ apot. Its 
situation often corresponds with the insertion of a niusclt), 

Trmtment The overlying conjunctiva should bo dividtJtl^ 
the cyst ahelled out, and the conjunctiva sutured ; care mu»t 
be taken not to prick or burst the bladder. 

3. Dernioid, ' 
4 Lipoftm atibcoTi^unctivale, 
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Extirpation and suturing of the wound, eitlier for cosmetic 
reasons or large size. 

5, Papillomata. Thorough removal on account of the 
tendency to recur, and the possibility of carcinomatous de- 
generation. 

6. Polypif Gramdation Tmnours. Removal and cauterisa- 
tion of the baae, 

II, MaligifU(Lnt^ 

Epithelioma, A flat tumour usually commencing in the 
lirabua, and with much tendency to superficial degeneration. 

Sarcoma. Almost always pigmented, tending to grow in 
thickness rather than lateraUy, 

Treatment. Excision, as early and as thorough as possible. 
The incision must lie in healthy tiasue, at least J cm. from the 
tumour. In large tumours the globe must be excised j or the 
orbit exenterated. 

Ulcers of the Conjimctiva. 

1. Tuberculosis. 

2. I jupus— concomitant lupus of the skin or mucous mem- 
branes, especially of the nose. Flat but resistant edges; 
greyish red, spong/ granuktiona and Tiodules in the floor and 
neighbourhooi 

Treatment, ad 1 & 2, Excision^ ■ft^th subsequent cauterisation 
or massage with iodoform ointment. 

3. From the breaking down of pustnlea and phlyct-ea^les. 
Treatment Massage with 1 to 3 per cent yellow precipitate 

ointment, or insufflation of calomel if the ulcers are small. 

4. After the throwing off of sloughs. 

Treatment. Frequent antiseptic douching of tte conjunc- 
tival sac with 3 per cent boracic acid, 1 in 6000 potass, 
permang., or 1 in 4000 bydrarg. perchior. lotion, 

6. Pemphigus. The seats of election are the inner angle of 
the lid and lower part of the conjunctiva bulbi. Grey, dull 
areas, dry on the surface : rarely vesiclea, with a red halo, 
which very quickly burst. 

SeqvdcB: shrinking of the conjunctiva— symblepharon, 
trichiasis— xerosis, lacrymation scanty or absent, ulcers of the 
cornea with jcerosis. 
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Treatment is only pailiatjve. Cold compresses, 1 in 8000 
sublimarte, or 3 to 6 per cent, iodoform ointment. In com- 
mencmg ehxiiikiiig operative treatment of the entropion and 
trichiaaia — attempt to transplant mucona membrane. For the 
diminished secretion of t^ears, instillation of milk or glycerine, 
painting of the conjtinctiva with soap lather, mucilago traga- 
canthse. Internally tonics : arsenic, quinine. 

6. Syphilis. Resulting from a primary sore (rare). Denae, 
red edges ; in the middle a velvety, red erosion, covered with 
a mucopuruJent secretion. 

Treatment. General antisyphilitic 

7. From ulceration of epithellomata of the conjunctiva, 
Treatmi^nt. Removal of the tumour by operation, (Cf, 

Tumours.) 

Xerosis of the Conjimctiva ia a symptom of 

1. Local diseases : 

(a) In cicatricial conditions of the conj uacti va, after trachoma, 
pemphiguB, burns \ incurable. Treatment only palliative : 
instillations of oil, painting with mucilage, milk, glycerine ; in 
lerophthalmos, suturing of the lid margins, except of a small 
part opposite the centre of the cornea. 

{b) In ijQSuflicient covering of the conjunctiva — ectropion, 
lagophthalmos. Treatment operative. (Cf. Ectropion, Lagoph- 
thalmos.) 

2w General diseases : 

{a) Night blindnesa— a triangular, dull^ fatty-looking, dry, 
white spot on both sides of the cornea in the palpebral fissure, 

TrmtmienL (Cf. Night blindness)— liver, darkness, improve- 
ment of general nutrition. 

(6) Keratomalacia — begins as in (ce), but spreads over the 
cornea J it occurs only io children, and treatment is of no 
avail. 
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Abraflions of the Cornea. An erosion of the corneal 
epitlielium from a alight injury — finger nail, straw, the 
removal of superficially situated foreign bodies, etc. It heals 
uudor a bandage in one or two days ; if there is much ciliary 
injection and hyperBemia of the iria, atropin or homatropin 
may be instilled once. It may recur, even after a considerable 
interval. The complaint which many people make of a sudden 
pain on opening the lids, followed by injection of the eye, or of 
awaking in the night with a sharp pain, may for the most part 
be referred to such recurrences. On examination no erosion 
may be found, or at most a locahsed uneven ness of the 
epithelium. In these cases it is a good plan to lightly massage 
the cornea for a considerable time after the healing of the 
abrasion with boracic ointment (3 per cent lanolini, vase), aa). 
Quinine, too^ internally I'O gmi. (= 15 grains) daily in three 
doses ia recommended (Hirsch)* 

AbsceBSHS comese. (Cf . Ulcus serpens corn^e.) 

Aplanatio comese. Flattening of the cornea from the 
cicatrisation of an ulcer, with much [shrinking. There is 
always an anterior chamber^ if only a very shallow one, and 
this distinguiahea it from phthisis corneas, in which in place 
of the cornea there is a flat cicatrised iris prolapse. 

Treatment is of no avail Aplanatio corne4fi forma a con- 
tra-indi cation to iridectomy, which is technically impossible, on 
account of the simultaneous presence of cicatricial membranes 
behind the iris. 

Tattooing for cosmetic purposes should only be undertaken 
^hen there are no signs of old severe iridocyclitis. 

CaleareouB Deposits in the Cornea occur in old degenerated 
cicatrices, and after lime bm'ns owing to the inclusion of 
particles of lime. It is not to be mistaken for the milky white 



lite fl 



THE COEKEA 



88 



opacity of the parenchyma reinaming after deep lime burns, 
whicti depends upon the formation of a calcium aJbuminate. 
The treatment of the latter condition consists in bathing the 
cornea for half an hour two or three times a day with 2 to 12 
per cent, ammonium chloride solution. 

TrtatTJienL Scraping of the cornea. When the deposits are 
in the superficiRl layers of the parenchyma they may be care- 
fully touched with 5 per cent hydrochloric acid solution after 
removing the epithelium ; when the particles have been 
dissolved the acid should be ueutniUsed with 5 per cent, 
soda solution. 

Cicatrix comese is characterised by a grey, bluish grey, or 
white opacity of the cornea, superficial or deep in situation 
according to its origin, or involving the whole thickness of the 
cornea— after perforating ulcere or injuries. The surface is 
aJways luatrona and, according to the cause, may he even or 
uneven. New- formed vessels are very fret|iiently present in 
young scars, but become more and more scanty in older ones ; 
they may, however, reappear with fresh attacks of inflamma- 
tion. The surface of the scar may be on the ^me level as the 
rest of the cornea, or be flattened— aplanatio corneas (q.'i),)— 
or prominent— ectasia comeas (q.v.). Old cicatrices often show 
colloid and calcareoiis degeneration, and may then lead to 
atheromatous ulcers (Fnchs), (sequestrating scar keratitis 
Wintersteiner). Lead salts and lime may heal into scars. 

TreatrneTtt : 

(a) Recemt cicatrices. First, cautious massage with vaseline 
or 3 per cent, iodoform or boracic ointment, to which 4 per 
cent, atropin may be added if hypersemia of the iris is present. 
A portion of the ointment about the size of a hemp seed la 
placed in the conjunctival sac with a glass rod and then rubbed 
over the cornea through the closed lids with a circular move- 
ment and with light, gradually increasing pressure. Later, 
mild irritants : 1 to 5 per cent, precipitate ointment, with or 
without the addition of 5 per cent, dionin (cf. Abscess us 
siccus corner), insufflation of finely divided dry calomel 
(vapore parat,), vaporisation with an inhalation apparatus. 

(6) Old cicatrices should he treated from the first with 
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irritants — 3 to 10 per cent, yellow precipitate ointment, with or 
witliout dionin, caiorael, tine opii ; electrolysis ; massage after 
thorough cocainiBation with a knob-shaped kathode for about 
Sk minute, with J to ^ milliampfere current, or application of a 
alightly concave electrode of about the size of half the corneal 
diameter, dipped in mercuryjin order to secure better contact ; 
subconjunctival injections about Icm from the limbus ; 5 to 
10 per cent, salt solution, 0*5 to 1"0 cc. — m. 9 torn, 15 every second 
or third day, 10 per cent, iodipin, 3 to. 0*5 cc. — m. 5 to m. 8 ; 5 to 
10 per cent, dionin ointment or solution, or inaufflationa of 
solid dionin. When there is epithelial thickening and in- 
crustation : scraping with a keratome. 

All these applicationa must be used for weeka or months, 
improvement being tested every two or three weeks by taking 
the viaual acuity, 

N.B. Subconjunctival irgectiona^ dionin, and electroly&ia 
are esjiecially useful in deep scarring— keratitis interati- 
tialis, etc. 

Old cicatrices with colloid (atheromatous) degeneration are 
best left alone, since they very readily soften and uleerate 
(atheromatous ulcer). 

In old, dens&s evascular cicatrices, especially after pajmus, 
treatm en t w ith j equui tol may be uaed. (Of. Trachoma, Pannus, ) 

Opacities left after lime bums, and caused by the formation 
of calcium albuminate, have been recently treated, with good 
results, by bathing them twice a day for half an hour with 
% per cent, gradually increased to ]2 per cent, anamoaium 
chloride solution (Guillery). 

Ectatic cicatrices without incarceration of the iria : para- 
centesis, often repeated if neceasary, followed by a pressure 
Ijandfl^e i iridectomy, sclerotomy. 

8cars with incarceration of the iris may be treated by 
iridectomy or, still better^ by attempting to free the iris from 
the acar. The anterior chamber is opened with a keratome, 
and the adhesion divided with a blunt-pointed Graefe knifo * 
the iris is then drawn out with a blunt hook or fine iris 
forceps and cut off. Good results are obtained by trephining 

^ Bcar and implanting a piece of the cornea of a rabbit or 
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lan, or by partially trephining^ dividing the adherent iris, and 
replacing the piece of cornea. 
To improve the vision in corneal cicatrices : 

1. Optical iridectomy or extraocular iridotomy. 

2. Tattooing— especially in faint central scars, which cause 
disturbance chiefly by diffusion of Hght. 

Tattooing (q.v,) for cosmetic effect m suitable in firm smooth 
cicatrices. It is contra-iadicated in ectatie scars, with or 
without ipcarceration of the iris, and in aplanatio comeiE 
with signs of old severe iridocyclitis. 

Spontaneous clearing of old corneal scars often occurs, and 
ia characterised by the appearance of transparent, often tuft- 
like or reticular lines within the opaque area, 

CoEical Cornea. See Kera toe onus. 

Bescemetocele. See Keratocele. 

Ectasia cornese* Increased prominence of the cornea. 

Cftuses, (a) Iiijlamiimtion without per/ojution : kemtectasia 
ex ulcere, e panno, o keratitide inter 3titia!e, 

Treatment. Chiefly prophylaxis by rest, laxatives, pressure 
bandagCj repeated paracentesis of the cornea followed by a 
pressure bandage, or iridectomy if these measures fail. In 
quite small cctasise puncture with the point of the gal van o- 
cautery and the continuoTifl use of a pressure bandage. {Cf. 
Keratocele,) 

When an extenaive ectasia comese has already developed, 
an attempt may be matle to obtain flattening by repeated 
localised cauterisation, or, better, by iridectomy or the excision 
of a strip and covering the wound with a conjunctival flap, 

(i) IihftamviatiQn mth perforation : Staphyloma coimem or 
anterioT staphyloma results from the ectatie cicatrisation of 
an iria prolapse ; it^ may be total or partial, and according to 
its form is tilled staph, conicum, globosum. Instead of the 
cornea or part of it there ia a greyish white, cicatricial pro- 
minence of varying thickness. 

SegnelfS : 1. Diminution of ^ision^ — in staph, totals only 
quantitative perception. 

2. Trouble from the size of the prominence ; it may lead to 
ectropion and lagophthalmos. 
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3. Intareaaed intraocular tension with complete blindness 
and bursting of the globe, in consequence of thinning in soft 
young prolapses ; this ia often followed by panophthalmitifi. 

Treatment. Prophylaxis : long continued use of a pr&ssure 
bandage^ repeated paracentesis and pressure bandage, section^ 
excLsion of an oval piece. 

When fiat cicatrisation has been obtained the patient must 
not be allowed to pass out of observation too early, heavy 
work must be avoided^ the bowels must be regulated, and 
oough must be combated ; or a prophylactic iridectomy nmy 
be done- 
Old staphylomata. 1. Partial : section followed by a pressure 
bandage— in recent thin-walled sfcaphylomata ; excision and 
suturing— in thiek- walled staphylomata ; iridectomy ; tre- 
phining and transplantation of cornea, or partial temporary 
trephining and freeing of the adherent iria. (Cf, Cicatrix 
corncEe,) 

2, Total : section and pressure bandage— in recent staphylo- 
mata— (a) linear through the middle of the staphyloma, (t) in 
the form of a flap; excision of a small oval piece from tlie 
summit of the staphyloma and suturing ; excision of the whole 
staphyloma, followed by direct or pur^e-atring suturing of the 
edges of the wound ; enucleation— especially if Ihere are also 
scleral ectasias. 

(7- JPctmia cornem of jton-ivjiammator]/ origin. 

1. Kemtoconua {q.v.\ 

2. Keratoglobus {q,v,). 

Facets of the Cornea. Shallow depressions of light grey 
colour and shiny surface ; they consist of clean ulcers not yet 
quite fiUed up with cicatricial tissue, but covered with epithe- 
lium. They impair the visual acuity to a marked extent when 
in the pupillary area, in consequence of the altered, irregular 
corneal curvature. 

Treatment. Massage. (Cf. Ulcus cornese,) 

Fistula corneae appears as a small, dark, transparent 
depressed spot in a corneal cicatrix. The anterior chamber is 
very shallow or absent, and the intraocular tension lowered. 
It arises from the bursting of a soft recent eicatri:s, which 
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closes temporarily, only to break open again. This may con- 
tinue for a long time, until finally infection occurs^ leading to 
severe damage or total destruction of the eye. 

Treatment consists in obtaining consolidation of tlie cicatrix. 
This may be effected by repeated cauterisation .of the edges of 
the fiatnJa, if an aiiterior chambci is present; protective 
bandage, reat^ laxatives- If this does not aucceedt the fistula 
Biust be excised and the wound covered with conjunct! va, or 
the spot trephined and a piece of- rabbit'e or hutDan cornea 
traivflplaiited. 

Foreigpa Bodies in the Cornea must be removed at once 
under cocain anBesthesia. A warning should here be given 
against the immoderate nae of cocain, which ia not only un- 
necessary but actually harmful to the corneal epithelium. For 
all operationa on the globe it is sufficient to inati) ^few drops 
of a 3 to 5 per cent, aolution three or four tiinea at intervals 
of two or three minutes : great care must be tiiken that the 
eye is kept shut during the intervals. When there ia 
much conjiiuctivitia and eihary injection the blanching and 
slightly analgesic action of adrenalin may be used as an 
adjuvant. 

Superficially aitnated foreign bodies may be removed after 
two instillations of cocain. The operation itself is performed 
with a lance-shaped needle or a small bevelled gouge. The 
lids are held apart with two fingers, and the globe is kept 
steady by exercising light pressure on it through the lids. 
The foreign body is raiaed from its bed with the instrnraent, 
care being taken not to cause unnecessary abrasion of the 
epithehum. In the ease of particles of iron it is important to 
scrape away the rim of rust which forms round the foreign 
body from diffusioa of the iron oxide. The use of atropin is 
superfluous, and causes dazzling which lasts longer than the 
process of healing. Afterwards a bandage is applied for on© 
or two days. If the abrasion becomes infected, the ulcer is 
treated according to the usual rules. 
Herpes comeaB. (Cf. Keratitis vesiculosa.) 
Hypopyon Dicer. (Cf. Keratitis— Ulcus serpens.) 
Infiltratio coraese. {Cf. Keratitis.) The first stage is a grey 
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or yellow opa^^ity, ustially not sharply limited, with a 
sometimea raised surface, 

Cattses : 

(fit) After foreign bodies— abrasions. Situated in the 
palpebral fissure ; the foreign body or a ruat ataju is often still 
visible in the infiltrate. 

(6) In conjunctivitis phlyctenulosa : 

1. JSuperfieial and found in any part of the comea. 

2. Deep scrofulous infiltrate, usually central, yellowiab grey, 
often prominent, 

(d) In catarrh, concentric with the periphery of the cornea, 
but separated from it by a narrow normal zone ; it may 
become sickle ahaped by confluence. 

(J) In herpes, quite superficial in gi-oups, associated with 
veaicles. 

(f) In Ifigophthalmos, usually in the lower half of the cotnea, 
limited by a horizontal edge above. 

(/) In keratitis neuroparalyticaj commencing centrally, with 
a dry surface. 

(g) In keratomalacia, associated with xerosis, diffused over 
the whole cornea; it quickly breaks down^ and has a dry, 
fatty-looking surface. 

(h) In diphtheria, and variola during the eruptive stage, 
usually central, not absolutely characteristic. 

(*) In blennorrhoea, either peripheral under the chemotic 
conjunctiva, or as a central destruction of the corneal tissue. 

Trmtment. Cf. Keratitis, and the appropriate headings. 

Inj nriea of the C oniea. 

1. Foreign bodies^ superficially situated. 

Tr£atme7it : removal with a spud or needle ; bandage ; 
atropin only when much hypenemia of the iris. (Cf. Foreign 
Bodies.) 

' 2. Abnmtytia of the epithdmm {q.v,). Concomitant conjunc- 
tivitis or dacryocystitis must be carefully noted, and if present^ 
infection must be apecialiy guarded against — extirpation of 
the lacrymal sac, antiseptic ointments. If already infected, 
see Infiltratio comese, Ulcus corneae. 

3. Woumh of the s^bstaittta propria. Usually incised or 
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iacerated wounds, with or withoat perforation, hyphaema^ or 
hajmophthalmoa ; in perforating wounds there may be prolapse 
of the iris or wounds of deeper parts — iris, !en3, etc. 

Treatment. Antisepsis — douching with sublimate, boracic 
acid, or potassium permanganate solution ; iodofonn, airoS, or 
xeroform in powder or ointment ; bandage ; rest. 

Excision of prolapsed or incarcerated structures. In gaping 
wounds, mvering with a bridge or flap of conjunctiva. 

If the wound is already infected, iodoform, subconjunctival 
injections of sodium chloride, or hydrarg. perchlor., cauteriBa- 
tion of the margins of the wound, introduction of iodoform 
into the anterior chamber. 

4, Bums, Action of Caustim. (Cf. Conjunctiva.) If quite 
superficial, they soon heal under a simple dressing ; in slight 
iritis it is sufficient to use atropin once only, or even homa- 
tropin. 

If deep, healing takes place by casting off of the slough and 
citaitriBation ; perforation may occur, with its seqnelse. The 
treatment is that of an ulcer— atropin, hot fomentations, 
iodoform or airol ointment. 

If adhesions form with the palpebral conjunctiva (cf. 
Symblepharon), tliey must be freed several times a day with a 
glass rod or probe ; or a piece of tinfoil or guttapercha tissue, 
smeared with boracic or iodoform ointment may be inserted. 

Calcareous deposits (see this heading). 

Perforation, (Cf. Ulcus Corneae.) 

5, Opa^ties due to contusion. (Cf, Opacities of the Cornea, 
Keratitis profunda.) They disappear spontaneously after a 
short time. 

6, Ruptures of the Cornea. Very rare ; usually curved, or 
less commonly flaps, concentric with the liuibus. 

When gaping much, superficial corneal sutures may be 
applied, or they may be covered with conjunctiva. 

In extensive lacerations or wounds : enucleation. 

Keratitis, The treatment is determined by : 

1. The muse. This ia either local — foreign bodies, trichiasis, 
protruding infarcts of Meibomian glands, conj. catarrhalia, 
phlyetenulosa, blennorrhoica, diphtheritica, lagopbtbalmoa, 
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lierp&8 zoster, febrilis, ot general — scrofuJaj rheumatiBi 
arthritis, malaria^ syptilis. 

2. The nature of tiie inflammation, suppurative or non- 
suppurative ; in the latter caae tte chief aim ia to stop the 
spread of the ulceration. (Cf. Ulcus comesB.) i 

Certain general rules for the treatment of keratitis may be 
given heref whilist special methods will be considered under 
the individual types. To hasten the ahsorption of suppurative 
and non-3uppurative infiltratea moist himt is employed in the 
form of light compress gs, dipped in water as hot as can be 
borne without pain, the patient being recumbeTit ; they are to 
be applied for an hour, or in severe cases longer, three or four 
times a day. Water alone may be used, or in septic casaa weak 
aubiimate, 1 to 2 per cent, aluminium subacetate solution, or 
boracic acid lotion. During the application the temperature 
must be kept as constant as possible by frequently changing 
the compresses. Thermophores (Japanese muff-warmers) are 
unsuitable on account of their weight Heat i^ further 
of excellent service in reducing the imin. Cocain shoiild in 
general not be used, for on the one hand its action is only 
transitory, while on the other it has an injurious influence on 
the corneal epithehum ; moreover, the dilatation which follows 
the temporary contraction of the vessels is harmful Dionin, 
on the contrary, in powder or as a 5 per cent, ointment or 5 to 
10 per cent, solution has an analgesic action, and at the same 
time promotes absorption by increasing the lymph circulation. 
Instillations of adrenalin, which is to be preferred to atrabilin 
(epinephrin, suprarenin) since it is more stable, have only a 
transitory analgesic effect by vaso-constriction. It should bo 
mentioned that its action is chiefly on the superficial vessels, 
and is therefore slight when there is much ciliary injection. 
More effectual are pyramidon intoraally (0"3-O*5 grm. — gr. 5-8 
per dose, up to TO grm. = gr. 15 pro die) or aspirin (3*6 grm. 
= dr. 1 pro die) ; in the worst caaes^ small doses of morphia^ 

In order to protect the eye from light and dust, and to 
immobilise the lids, a protective bandage should be applied ; 
it should have a layer of white gauze (Gamge© tissue) on the 
surface directed towards the globe, in order to prevent thi 
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entrance of threads into the conjunctival sac. It must be 
worn until the infiltration or ulcer has become clean. When 
there is much discharge — ^^tarrh, blennorrhtea— and in unruly 
patientSj e.g.i little children, the bandage ia contra-indicated, 
and should be replaced by dark gla3aes. So too, when there is 
much photophobia and blepharospasm, eapecialty in phlyc- 
tenular keratitis, dark glasses should be used instead of a 
bandage. 

The hyperaemia of the iris, which is a usual accompaniment, 
is combated by atropin in 1 p>er cent, solution. If the pupil 
dilates thoroughly with a single instillation, no more should be 
used, unless the inflammatory symptoms increase and the pupil 
therefore again becomes contracted. Especially in conjunc- 
tivitis phlyctenulosa atropin must not be employed too freely, 
since it increases the photophobia with its injurious conse- 
quences, owing to the mydriassis. 

When the pupil does not dilate well, the use of atropin 
must be continued, or it may be combined with preyious 
cocainisation, or applied in the dry form. A particle ia plaeed 
in the conjunctival sac with a spud or Daviel's spoon, and 
the atropin is prevented from running into the nose and 
pharynx by pressure upon the lacrymal sac, the head being 
beat towards the shoulder of the same aide. After about ten 
minutes the patient blows his nose forcibly once, in order 
to eject any tears which may have entered the nose. In small 
children great care should be used in the employment of 
atropin; the surgeon should himself apply it if possible,, 
one or two drops sufficing; the tears which run over tho' 
cheeks should be prevented from entering the mouth, and 
the head should always be inclined towards the shoulder* 
If it must be left to the parents or attendants, i to 4 per cent 
solution or | per cent, ointment ia ordered. 

If atropin must be used for a considerable time the con- 
junctiva Tnust be inspected from time to time for atropin, 
catarrh, which necessitates the use of scopoJamia inal 
Atropin must also be given up if the patient complains of^ 
dryness and irritation in the throat— symptoms of poisoning. 

If the methods already mentioned do not alone suffice to 
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cut short the keratitia, the chief means to adopt are iodoform, 
aubliinate, cautery , paracentesis of the cornea, and sctaping 
of the infiltrated tisaue and coveriDg it with conjunctiva 
(Kuhnt). As regards the choice of theae tlie following points 
may be noticed :— 

If, in spite of the use of moiat heat and atropin, the sup- 
purative process still spreada, either superficially or in depth, 
as shown by infiltration of the edges or floor, iodoform, 
xeroform, europhen, or airol should be inaufflated in powder, 
or a 1 to 5 per cent ointmont applietl to the ulcer with light 
massage. Good results are obtained with an atropin-sublimate 
ointment— hydrarg. perchlor, 0*025, atropin snlph, O'l, vasel. 
alb. 200 ; or an airol-atropin ointment—airol TO, atropin 
sulph. 0"05, acid, boracic. 0'4, vasel. Amer. lOV. If thia is 
not followed by improvement subjunctival injections of 1 in 
1000 sublimate are employed (cf. Introduction), and repeated 
daily until the inflammation ceaaes to progress. In the worst 
cases the advancing border should he cauterised with a pointed 
galvanocautery, or a paracentesis performed and repeated on 
several succeeding days if necessary, or the floor of the ulcer 
may be scraped and covered with a flap or bridge of con- 
junctiva. In ulcers quickly progreasing towards the centre 
of the cornea and involving the pupillary area these general 
rules must be modified, since a much more energetic and 
rapid hmitation of the process is imperative for optical reasons. 
Treatment with powder or ointment is combined with sublimate 
iiyections, and if the nicer remains stationary is continued 
until it becomes clean. If, however, there is the least 
tendency to progression, cauterisation or paracentesis must be 
at once proceeded with. 

If the purulent infiltration and ulceration are spreading 
chiefly in depth, the perforation of the cornea which threatens 
must, if possible, be prevented, beet by puncture either with 
a keratome at the periphery or through the floor of the ulcer ^ 
followed by bandage and rest in bed. The floor of the ulcer 
may also be scraped and covered with conjunctiva in order 
to increase its powers of resistance. If there is no pain or 
fever the bandage should only be changed after three or 
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four dayBf when adhesion and cammeiiciDg organisatiQn have 
occurred. 

In 7ion>-Auppurative forms of keratitis^ in which therefore no 
ulceration of the cornea takes place, moiat applications, 
atropin, and subconjunctival iiyections of sublimate or salt 
aolution are sufficient in the progressive stage, A local 
limitation of the process ia often impoaaible, inaamuch as 
progression is in some forma ioherent to the disease— keratitis 
interstitialis, annularis, profunda; while in other fornifi the 
whole cornea, or the greater part of it, is affected from the 
first— keratitis punctata superficialis et profunda. A third 
group on the other hand never^ or only exceptionaUy, invades 
the centre of the cornea, irrespective of treatment — sclerosing 
keratitis, keratitis marginal is, etc. 

If^the keratitis baa passed into the regrmsi'oe stage^&s shown 
by diminution of the injection and iritis, and above all, by 
return of the normal lustre to the aflFected part, treatment with 
ointments and gentle massage may be begun in order to 
pTomote the cicatrisation and regeneration. At first 3 per 
cent, boracic, 3-5-10 per cent, iodoform, xeroforra, airol, 
emwphen, or 5 per cent diomn ointment may be used, gradually 
passing on to 1-3-5 per cent, yellow precipitate ointment, 
with or without the addition of 5 per cent dionin. 

It is a good general rule not to begin massage too soon, and 
to relinquish it on the slightest appearance of serious irrita- 
tion. 

Ou the treatment of cicatricefl, see the corresponding 
heading. 

N.B. In prescribing ointments it is of great importance 
that the drugs should be as finely divided as possible, es- 
pecially in the case of yellow precipitate ointment. 

The protean manifestations of keratitis make it esaentiaJii 
even Id the narrow limits at our disposal, to differentiate e&cb' 
form, and to describe it somewhat exhaustively. On the one 
hand they are of diagnostic interest to the practitioner, on the 
other they demand special therapeutic measures according to 
their tetiology and symptoms, in addition to the general treat' 
ment alteadly described. 
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I, Keratitis non^supptiratiTa, 

A, S0PEBFICIAL FOEMa 

1. Keratitis punctata superficialis (Fuchs) aive subepithe- 
lial is 81 ve maculosa. 

2. Keratitis vesicnloaa, bullosa. 

Both occur in tbe form of scattered isolated spots, over 
wMch the surface of the cornea is shghtly elevated ; there ia at 
the aame time much ciliary irritation, and often hyperaBmia of 
the iris. 

Whilst however in 1 the individual spots are very amaH 
and only visible on oblique illumination and magnification 
^th the loupe, a,s grey, rather sharply defined infiltrates, in 2 
they consist of transparent or only slightly opaque epithelial 
veaicleg, A further fundamental difference ia to be found in 
the accompanying symptoms and course. Keratitis ^mnctata 
8uperjici<dis begins with an acute catarrh, usually associated 
with catarrh of the mucous membranes of the respiratory 
tract, or influenza j whilst this ia in progress there suddenly 
occurs diminution of visual acuity with photophobia, cihary 
injection and pain. A minute examination of the cornea^ 
observation of the reflex, oblique illumination, lonpe^ — furnishes 
the explanation. The infiltrates never break down, but 
become absorbed, either completely or ileaving only fine^ very 
delicate spots- Treatment ia directed against the cop,]unc- 
tivitia : painting with 2 per cent, argent, nit.^ compresses 
of lead lotion, dark glasses > later astringent colly ria ; if 
much hyperaamia of the iris» atropin. After the acute 
stage massage of the cornea with 3 per cent, boracic ointment 
ia indicated, followed by 1 to 5 per cent, yellow precipitate 
ointment for some weeks- . 

Keratitis vesiculosa and bullosa occur as : 

(a) fferpes febrilis at the commencement of febrile diseases, 
especially of the respiratory organs, and often associated with 
herpes febrilia palpebrae, labial is, preputialis; photophobia, 
pain, and ciliary injection are present^ but the caiyiinctiva is 
not much involved. 
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(b) If^riJes zoster. SimiilUneoua herpes zoster frontalis and 
palpebralis. (Cf. Lids.) 

(c) Keratitis bullosa. In eyes with impaired nutrition — 
glaneoma absolutum, iridocyclitis— in the form of large 
epithelial vesicles. It also occurs as a consequence of the 
action of ca.natic substances on the corneal, after hutns, after 
corneal operations, or as a sudden spontaneous eruption of 
vesicles, Tsith much irritation and a tendency to recur. It may 
ft!so be a form of keratitis phlycteaulosa. 

The course is imiiortant in differ en tiatiiig keratitis vesi- 
culosa from keratitis punctata superficial is, since after the 
vesicles burst ulcers often form, and are indeed the rule in 
herpes jsoster. These ulcers frequently assume a tree-like 
branched or asteroid lorm— keratitis de?idriticai stellata — but 
seldom or never spread much in depth. 

Treatme^it is antiphlogistic so long as the eruption of 
vesicles ia preaent^-attopin, dioniD, hot-compressesj bandage, 
As soon as ulcers have formed, they must be treated by 
sublimate or salt injections as well as other measures ; progress 
must be impeded by cauterisation of the in titrated margins, 
or touching them with a finely pointed stick of copper sul- 
phate, and afterwards freely douching with distilled water or 
physiological salt solution. In the stage of regression massage 
with ointment (cf. Ulcus comeae). In keratitis bullosa it is 
advantageous to remove the tops of the vesicles, or the 
epithelial sshreds if they have already burst, after previously 
cocainising, and to touch the floor with 5 to 10 per cent, silver. 
solutioUj absolute alcohol^ copper stick, or 4 per cent formalin 
solution. This may be done hy means of a probe, or wooden or 
glass rodj \vrapped round with cotton wool^ and dipped in the 
solution. It is followed by free douching with water or salt 
solution^ and a bandage. Sometimes an iridectomy produces 
the desired re^ul t- In incurable cases only en ucleation remaiiiB . 

In herpes febrilis and zoster general treatment must natur- 
ally not be omitted. (Cf. Herpes zoster of the Lids,) 

3. Keratitis filamentosa. 

4. Keratitis marginalis BuperficialiB. 
Both are of merely diagnostic interest. The lirst disappears 
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of itaell', the second requires the general treatment of keratitis 
already described, 

B. Deep Fobms. 

1. Keratitis interBtitiaUs. An infiltrate situated in the 
middle and deeper layers of the corsieal stroma, and consisting 
of very minute spots and lines. It commences either at the 
maorgin or in the middle of the cornea. In the former caae 
it is combined with much swelling of the limbua ("like an 
epaulette") and the formation of deep-seated nodules — 
kemtitis interstitialis vasculosa ; in the latter, formation of 
vessels is absent or scanty ^ but it gradually spreads towards 
the periphery— keratitis interstitialis evasculoaa. 

Eetrogresaion begins from the periphery of the cornea, the 
centre long remainiiig opaque ; it leaves behind cicatricea 
which are often capable of clearing up to marked extent. 
Ectasia and aplanatio corners may occm*. Keratitis inter- 
stitialis vasculosa may not spread over the whole cornea^ the 
process ceasing before this takes place. 

There is always considerable participation of the irisj ciliary 
body (shown by precipitates—** keratitis punctata"— or even 
hypopyon), and the anterior part of the choroid (anterior 
choroiditis, vitreous opacities). It seldom remains unilatexal, 
and scarcely ever recurs. Corneal ulceration is ^uite excep- 
tional The course is chronic, lasting at least 6 to 8 weeks. 

jEtiology- 1. Congenital syphilis. Chief symptoms: flat- 
tened upper jaw and bridge of aose, frequently ozaena, de- 
formities of the teeth— notches in the incisors, etc. (Hutchinson's 
teeth), defects in the enamel, early cariefl— scars of rhagades 
at the angles of the mouth ; deafness ; hard, swollen, painless 
glands, arranged in chains behind the sterno-mastoid ; nodules 
in the long bones ; history of frequent abortion and miscarriage 
in the family. The disease generally occurs from the sixth 
to the twenty -fifth year, seldom later. 

2. Acquired aypMUsj tubercle^ scrofula ; in some eases un- 
certain, 

TreatTfwnt, Gefteroil ; antisyphilitic, in the form of fiublimate 
pillSj especially in small children— 0*001 grm. {h grain) per 
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pLll with kaolin ; three piils a day, increased one a day until 
ten are being given. Tkese should be taken before meals, 
and after a week the dose should be decreased to three pills 
a day. Or inunctions may be employed — 1"5 to 4 grms, 
(dr. ^ to dr* I) dailyj according to the age and constitution of the 
patient ; five applications are made, and after a pause anotKer 
five, and so on, until this haa been done 6 to 8 times. Or 
intramuscular injections of a 1 to 6 per cent, solution, repeated 
every 2 to 6 days according to the Strength (cf . Introduction). 
The action of the mercury on the guma must be watched. 

In the regressive stage, mercury is to be replaced by 
iodides — 3 to 10 grms. (dr. 1 to dr. 3) aodiiun iodide daily, syr, 
ferri iodidi dr. 3 daily, iodine -containing mineral waters. This 
treatment must be continued for some weeks. 

In tuberculous and scrofulous cases : treatment of the funda- 
mental condition, and general tonic treatment. 

LoccU ; in the progressive stage energetic treatment with 
atropin, moist heat (hot fomentations for one hour tKree times 
daily), dionin^-G to 10 per cent, solution orpintmentj or insuffla- 
tion once or twice daily, dark glasses. 

In the cicatrising stage, the methods already given for the 
treatment of keratitis and for the clearing up of cicatrices — 
vaporisation, ointments^ subconjunctival injections of salt 
solution or iodipin. 

It may be mentioned here again that tbe course is tedious, 
and that in spite of proper treatment the disease often pro- 
gresses until it has involved the whole cornea. This, howeverj 
IB no reason for interrupting the treatment, or considering it 
faulty, if the case seems to be getting worse. Experience showia 
that cases of vascular interstitial keratitis which look quite 
desperate often undergo remarkable improvement, and leave 
behind very shght traces. Treatment should, therefore, be 
continued for weeks and months, especially in tEe regressive 
stage. 

When accompanied by rise of tension and keratectaaia, 
paracentesis and a pressure bandage are indicated, or, if these 
have no permanent result, iridectomy or sclerotomy. 

2. Keratitis profunda,, occasionally in adults, has a deep 
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lying grey infiltration, resolved with the loupe into fine points 
and lines. Its course w chronic (4 to 8 weeks), with but slight 
signs of iritis or irritation of the eye, and IHtle or no develop- 
ment of vessels. It may end with complete clearing of the 
cornea, 

Oame^. Cold {Keratitis rheumatica, Arlt)— usually with 
somewhat marked irritation, pain^ and photophobia^ Malaria 
— indolentj very tedious course. Traumata, especially con- 
tusions — rapid courae, restitutio ad integrum. 

TrmtTnmt. General: of the primary disease. Local: 
atropin, bandage or dark glasses, moist heat; later clearing 
agenta. (Cf, Cicatrix corneae,) 

3. Keratitis annularis. A variety of interstitial keratitu, 
in which individual spots of infiltration become confluent, 
forming a grey ring in the centre of the cornea. 

Treaimeni. See KeratitiB interstitialis. 

4. Keratitis disciformis (Fucha). In middle-aged people, 
often after a auperficial abrasion— tinumaj bursting of herpes 
vesicles, etc.,— a central, round, sharply circumscribed infiltra- 
tion of the corneal stroma occurs, over which the surface ia 
dull and insensitive. Irritation of the iris is moderate \ the 
course is cbroiiic and a distinct opacity is left behind. 

Treatment. Atropin, hot fomentations, subconjunctival 
Bublimate injections, paracentesis ; if a dense opacity is already 
present, the aurface may be rubbed with absolute alcohol, or 
the galvano-cautery applied. Later, in the regressive stage : 
clearing agents. (Cf . Cicatrix cornsce.) 

5. Keratitis punctata profanda. Deep-lying, scattered 
points of infiltration in iridocyciitis from acquired syphilis. 

Treatment. Autiayphilitic ; local, that of keratitis (q.v.) and 
iridocyclitis (q.v.). 

6. Scleroaing Keratitis. An accompaniment of deep 
acleritia in the neighbourhood of the cornea. It occurs in the 
form of deep white or yellowish grey aectora of opacity at the 
extreme periphery of the cornea, and these may amount to 
complete loss of transparency, giving the cornea the appear- 
ance of sclerotic. More rarely it is in the form of irregular 
Bpota, distant from the peripheiy. The fonnatian of vesaels 
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IB very Hligiii:, and the opacity cannot be made to clear mucli } 
there is abo a great tendency to recurrent attacks. 

Treatifient. That of Hcleritia. In the cicatricial stage an 
attempt should be made to obtain clearing by the long con- 
tinued use of dionm and aubconjmictival injection of salt 
solution or iodipin. 

7. Keratitis commencing at tlie posterior surface of the 
Cornea. It arises from the deposit of exudates — hypopyon, 
precipitates ("k.p/') — the presence of foreign bodies, or the 
application of the iris to the posterior surface — iris bomb^, 
cysta or tumours of the irb. It occiira aa a very deep, grey 
opacity, occasional ly ahowing a few Tesseb ; it does not dia- 
appear either spontaneously or as the result of any treatment. 

As a prophylactic measure the causes should be eliminated 
if poasibJe — evacuation of extensive hypopyon, extirpation of 
of cysts or tumours of the irifl. 

II. Keratitis Suppnrativa, 

This ia characterised, as already mentioned, by destruction of 
the corneal tissue — i.e, the formation of ulcerB. The general 
tr^atmeni of a conieai ulcer may therefore be firafc considered - 

This must be in the firat place causal— removal of foreign 
bodies, misplaced cilia, infarcts of the Meibomian glands, and 
warta of the lid margins ; treatment of catarrh, dacryocystitis, 
stricture of the lacrymal dact, diphtheria, blennorrhcea, 
trachoma, etc. In addition attention should be paid to the 
following I — 

L Prevention of extension superficially, especially towards 
the pupillary area. 

2. Prevention of extension in depth— perforation, 

3. After the occurrence of perforation, combating its injurioiis 
consequenceB, 

4. After the end of the progressive stage, striving to obtain 
as clear a cornea as possible, and flat consolidation of the acar, 

ad 1- If the ulcer does not soon begin to heal, or at least 
cease to spread, on the application of hot fomentations and 
instillations of atropin (1 per cent, solution or ^ per cent, 
ointment, or solid atropin with or without cocain once or twice 
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daily) these meaaures must be reinforced by aubconjtmctival 
injections of 1 in 1000 sublimate or 2 to 10 per cent, salt solution 
(cf, Iiitroduction)j or atill better by cauterisation of the 
advancing edge witb the galvanocautery. The last measure ia 
especially to be preferred when the ulcer ia spreading towards 
the pupillary area. Paracenteaia of the cornea^ with daily 
opening of the wound under cocain, is a potent means of com- 
bating the spread. A protective bandage must be uaed except _ 
in unruly children * and when there ia much discharge. fl 

Small ulcers, with only slight infiltration of the floor andl 
edgeSj and therefore with little or no tendency to spread, may I 
be massaged with atropin-aublimate ointnientj or atropin-airol, 
or atropin -iodoform, or xeroform, dioninj or europhen oint- 
ment (see formulie in AppendLs). In superficial phlyctenular 
ulcers even yellow precipitate ointment is sometimes well 
borne from the firstj but should be used cautiously, on account 
of ita irritative properties. 

When there is much pain and iritis, dionin may be recom-^ 
mended in solution, ointment, or powder. 

p, Hydrarg. cvanidl .... 0-01 

■ slve Hydrarg. percblor. . . . 0^005 

■ Coca;ii. hydrocblor. .... O'l 
I Dionini -.,.., 0'3^^-5 

■ Aq. dest. ...... 100 

V S. To be inatilled Beveral tiniefl a day. 

I (fc Dioniiii 0-1 

M Sodii bicarb. . . . . . 0'2 

■ Cocalui 01 

I Aq. dest, . . .10-0 

I g. To be instiUed five or six times a day, 

I |b Dionini 0-1 

m Cocainl hydrocMor, , » , .0*1 

E Aq. dest, .,..,. 005— O'l 

m B, To be inEtilled three times a day. 

* In order to prevent children from touching their batidatf€fl a atrajgrht 
BpliiLt may be applied to the front of the Arm, reftchiug a little beyond ^ 
the elboW| ao a^ to prevent Qexion.— Tas. ^| 
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|l Diooim 0'25^^O6 

lodofonn 03—0*5 

aive Airol. 0-3— 05 

aive Xeroform* 0-5 

dve Hydrarg. perchloT. , . . 0005—001 
Bive Atrop. snlpb. .... 005— O'l 

Tasel, alb. ,.,... lO'O 
8. The (xjTTiea to be muBRaged once or twice a day. 

p. DioniDi 0-25 

01. theobrom 10 

Ft. maasa ad bacillos 10 

S, One or more rods to be ioBerted daily into the 
conjiincti^al gao. 

N.E. WLen catarrli, blennorrlioea, or tracboma are also 
present, the lids may be painted with 2 per cent, argent, nit., 
even during the progressive stage. Copper in trackoma, and 
lead in catarrh, aa collyria, ointmentSj or compresses must 
never be used, on account of the irritation and danger of 
deposits. 

ad 3. If there is danger of perforation, as shown by deep 
loss of 3ub;stance, with uteep edges and purulent or bulging 
floor^ rest in bed should be ordered as a prophylactic measure, 
and laxatives given. If these are not auiiieient a paracentesis 
should he performed and the aqueous drawn off ; an incision 
is made with a keratome in the outer or inner tower quadrant 
of the cornea, and the peripheral lip of the wound pressed 
upon with a Daviel^a spoon ^ or the floor of the ulcer itself may 
he punctured, beat with a thermocautery. In central ulcers 
the iriB must, if possible, be drawn away from the area in which 
perforation threatens, by energetically dilating the pupil with 
solid atropin and cocain, assisted hy dionin or adrenalin (cf. 
also Keratocele). Cautious scraping of the floor of the ulcer 
with a sharp spoon, and covering it with conjunctiva gives 
exceDent results in many cases. 

ad 3. If perforation has taken place our therapeutic measures 
vary according to its size and position. If it is in the 
pupillary area, prolapse of the iris is not to be fe-ared, and rest 
in bed, bandage, and atropin suffice for treatment At the 
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same time all forced expiration must be avoided^blowiug the 
tioae, coughing, sneezing, and straining at atooL If the per- 
f oration h over the in 9^ but very small, only adheaion of the 
iris with the cornea can occur; this may become detached 
when the chamber is restored, or after cicatrisation may be 
drawn out into a thin thread. These cases involve no ultimate 
danger to the eye. In larger perforations, a prolapae of the 
iria must be excised after freeiJig it all round from the 
cornea with a conical sound. The resxJting coloboma must 
have absolutely free pillars on both sides. The wound ia then 
dusted with iodoform, xeroform, or airol, sterilised atropin 
instilled, and a dressing applied, which must be well fixed io 
children and unruly patients. If the prolapse ia very large 
excision is not to be recommended ^ but flat cicatrisation must 
be aimed at by the prolonged use of a pressure bandage ; if the 
scar ia already beginning to bulge repeated paracentesis should 
be performed, or a small piece excised. The same treatment 
holds good for old ectatic prolapses, the excision of which is 
no longer technically possible. 

ad 4. The measures to be adopted for clearing the dcatricea 
have been described under cicatrix corneae. Irritating oint- 
ments, such as yellow precipitate, should not be usod too early, 
but iodoform, sublimate^ xeroform, airol, etc., should be H 
employed, with or without the addition of atropin and dionin. H 

The moBt important form of ulcus corneae U : 

Xncas Bcrpenfl (Hypopyon Ulcer, Hypopyon Keratitis, 
Absceaaus cornefe), in conaequeuce of its tendency to rapid 
progression and the danger of perforation of the cornea. ^ 

At its commencement it is characterised by its central:^B 
position, rounded shape, and early aasociation with hypopyon. 

The infective agent is usually the pneuraococcua, often 
originating in a blennorrhoea of the lacrymal sac, which is 
frequently latent. The lacrymal passages must therefore in 
eveiy ciise be carefully examined , usually it is enough to 
press upon the aac, when mucus or pus will regurgitate, but in 
other cases the duct must be probed. 

TrmtTfient. The aource of infection must above all be dealt, 
withj best by extirpation of the lacrymal aac, or by 
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and destroying it (cf- Blennorrhcea of the Ijacrymal Sac). 
Locally : diligent use of atropin and hot fomentations, and sub- 
conjunctival injections of sublimate or salt solution (cf. 
Introduction). If in the ne3rt few days the ulcer improves, or 
at leaat does not progress, and if the hypopyon does not 
increase, thia treatment is continued until cicatrisation occurs. 
If there is the slightest spread, aa shown by a yellow infiltrated 
border, deepening of the floor, or increase of the hypopyon, 
the progressive edge must be cauterised with the thermocaiitery. 
In ejtteuaive hypopyon, reaching as high as the pupil, para- 
centesis should be performed to evacuate it. When the ulcera- 
tion is already extensive it may be brought to a standstill, 
and the hypopyon simultaneously evacuated, by dividing it 
from behind forwards with a Gr^fe knife (Saomisch section) 
in a horieontai direction, where it is broadest. The wound 
should be opened daily with a spatula under cocain, and 
the aqueoua drawn off. Bandage. 

In the cicatricial stage ; at first aublimate-afcropin or 3 per 
cent, iodoform ointment, then the stronger initants, in order 
to obtain clearing. (Cf. Cicatrix corneas.) 
Varieties of ulcus serpens are : 

L Ker atomy cosis aaperg-illina. It consists of iui invasion 
of the cornea with a fungus, especially aspergillus fumigatus. 
A white, dry, sharply circumscribed area is formed, like an 
ulcus serpens, but whiter in coloux, and the round central infil- 
trate is drier and more felt-like ; moreover the irritation is 
less, the progression slower, and perforation rare. It begins 
in the centre and spreads towards the periphery ; the affected 
parts necrose, with the formation of a sequestrum. 

Treatment. Atropin, hot fomentations, removal of the felt- 
work of fungus, and cauterisation of the floor and edge. Later, 
measures to clear up the cimtrix. 

Abscess us sieetui comefa. Purulent infiltration in the 
substantia propria, which does not lead to solution of the 
tiaaue or break through externally, A rounded yellow -grey 
opacity in the middle layers of the cornea, usually with sharp 
edges ; the surface over it is dull, and sometimes slightly 
depressed. Moderate hyperemia of the iria and ciliary body, 
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rarely hypopyon. Course tedious. Heala leaving behind a 
deep opacity, which, if extensive, may be aaaociated with 
development of vosaels and flattening of the cornea. 

TreatmmL When recent and progressive : atropin, subcon- 
junctival injections of sublimate ; the latter must be repeated 
daily until the process stops or improves, and are only to be 
discontinued if infiltrations appear at the points of injection. 
Hot fomentations are to be applied to the eye of the recumbent 
patient; they should he composed of a few layers of lint 
dipped in hot water, but must not be too heavy. They should 
be used for an hour three or four timea daily, being frequently 
changed, so that the eye may be kept at an even temperature. 

When there is great mngestion of the conjunctiva and iris, 
four to six leeches should be applied to the temple. The eye 
must be protected from light— occluBive bandage, dark ghvases* 

When the inllammation has run its courses-globe pale, 
surface of the cornea lustrous, iris normal— measures are taken 
to clear the eicatris:. (CL Cicatrix cornese.) 

Old cicatrices after abscessua siccus may be tattooed for 
cosmetic reasona^ and to diminish the difi*u8ion of light which 
they cause, (Cf. Tattooing,) 

Sing Abacess of the Comoa (Peripheral Anntilar lufll- 
taration). The result of infection of incised wounds of the 
cornea, esjjecially after injuries and operations, causing a 
peripheral annular purulent infiltration of the stroma. It is 
accompanied by oedema of the lids, chemosis^ hypopyon, 
Iridocyclitis, choroiditis suppurativa 5 it spreads finally also 
Over the centre of the cornea, and leads almost always to its 
total destruction or to panophthalmitis, resulting in staphyloma, 
phthisis cornefB, or phthisis bulbi respectively. 

Treatffn-nt. Cauterisation of the infected murgiua of the 
wound, subconjunctival sublimate injections, opening of the 
wound, and introduction of iodoform into the anterior chamber, 
atropin, hot fomentations with dilute sublimate or aluminium 
subacetate. Enucleation is uauaEy necessary later. 

Other important forms of purulent ulceration of the cornea 
are: 

"•rati tig fascicularis* A peculiar form of conjunctivitis 
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pWyctenulosa, with, superficial BcrofulouB or eczematous 
infiUiatioit of the cornea. It appears aa a radially directed 
grey furrow, in wliich superficial vessels run ; tiie central end 
consists of a grey infiltrate, sometimes a little prominent. It 
m caused by the spread of infiltration towards the centre of the 
corneaj with healing at the periphery. 

Trmtjjimt. Massage with iodoform, seroform, or atropin- 
STiblimate ointment, later yellow precipitate ointment. "RfTieji 
progressing towards the centre of the comeaj cauterisation of 
the edge or scraping with a sharp spoon, and touching with 
alcohol^ tincture of iodine or formalin soltitlon, followed l>y 
irrigation with salt solution or water, or covering with a con- 
junctival flap. 

ZaratitiB e lagophtlialmo. Causes ; insufficient covering 
of the cornea by the lids, as the result of which it becomes dry ; 
hence due to (1) mechanical cauaes^shortness of the lids, 
proptosia or enlargement of the globe : (2) facial paralysis. 

In agreement with this setiology it usually affects the lower 
segment of the cornea, but in ectropion of the upper lid may 
be situated elsewhere. It leaves behind permanent opacities, 
and if the cause persists may lead to panophthalmitis and 
destruction of the eye. Treatment must therefore be above all 
prophylactic by securing adequate closure of the lids. Tliis is 
effected in transitory lagoptthalmos, ^.17., rheumatic facial 
paralysis, by passively closing the lids and aecm-ing them witli 
strips of court plaster, especially at night ; less suitably the 
eye may be covered with a dressing smeared with vaseline or 
boracic ointment, in order to prevent drying. In permanent 
lagophthalmos, cure by operation ; in ectropion, pjlastic 
operation after first temporarily suturing the Kd margins 
together; in incurable facial paralysis or Graves's diaoase, 
tarsorrhaphy, Szymanowski's operation; in lagophthalmos 
from enlargement of the globe or orbital contents, enucleation, 
extirpation of the orbital tumour, exenteration of the orbit. 

For the treatment of the keratitis itself, see Keratitis. 

Keratomalacia. A rapid destruction of the cornea, usually 
bilateral, occurring in poorly nourished children— congenital 
syphilis, after enteritis, measles, scarlatina, typhoid ; it is 
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associated with dryness of tte conjunctiva— xerosi a — in the 
form of a triangular, dry, white, foamy fleck on both sides of 
the cornea. Symptoms of irritation » especially p^n and lacry- 
mation^ are slight, and it aoon letvda to perforation, resulting 
in phthisis or atrophia bulhi. In rare cases some cornea ia left, 
with or without prolapse of the iriB. The children usually 
soon die from cachexia or bronchopneumonia. 

TreatnienL Improvement of the general condition of the 
child. Locally : moist heat, atropin, and ^vhen the lids are 
not properly closed, owing to apathy, a dressing smeared with 
ointment 

KeratitU neuropaTalytica. As a result of paralysis of the 
trigeminal the cornea becomes dull and opaque, the epithelium 
is gradually thrown off completely, hypopyon occurs, and 
purulent destruction of the cornea, beginning in the middle. 
It ends in healing with a dense scar^ or perforation with incar- 
ceration of the iris. Characteristic points are the slight pain 
and lacry matron in spite of the deep ciliary injection, Ptog- 
, nosis ia unfavourable on account of tke trophic disturbance. 

Treatmeni. Bandage, hot fomentations, atropin, galvanisa- 
tion of the trigeminal, injections of strychnin© in the temple 
(i to 1 per cent, solution of strychnine nitrate, 0*5 to 1*0 cc. — 
m. 8 to m. ]5 two or three times a week). 

mens rodena corneie ( Moore n). A superficial uleer, com- 
mencing at the corneal margin, with central grey, often 
irregidar, undermined edge, accompanied by marked irritation. 
After it has become clean and vascular recnrrencefl take place 
until it has spread over the whole cornea. It leaves behind a 
permanent opacity, but never perforates. 

Treatment holds out little prospect of permanent success. 
Cauterisation, removal of the uudcrmii^ed and infiltrated edge, 
painting with absolute alcohol and suhsequent irrigation with 
w&ter. 

Seratitia dendritlca, stellata. (Of. Keratitis vesiculosa.) 

Eeratoeele (Desccmetocele). A transparent^ light grey 
vesicle, in the floor of an ulcer, consisting of Descemet*a 
membrane only, 

TreatmerU, Prevention of perforation of the uleer by rest, 



I 



M 



THE CORNEA 



107 



laxatives, and a pressure bandage. If this is insufficient, 
paracenteais repeated if necessary , followed by bandage and 
rest in bed ; or the keratocele itself may be punctured with a 
needle or fine galvanocauteiy, and a presaure bandage sub* 
sequently used for a long time, 

KeratoCoiiiiB, ConiciQ Comea. Develops gradually and 
without inflammation. Symptams : Disturbance of vision from 
myopia and myopic aatigmatism, deep anterior chamber ; on 
looking at the cornea obliquely its conical form may b© 
directly observed. It is a rare affection of unknown cause, 
generally bilateral. 

Treatment. In recent cases prophylaxis may be attempted 
by avoidance of over- use of the eyea and instillations of 
myoticB^pilocarpin, eserin. In fully developed ca^ea flatten- 
ing of the cornea ia airaed at by producing a resistant cicatrix 
in place of the thin yielding apex, — repeated cauterisation and 
puncture. If this ia insufficient a amall piece of tke ap«s may 
be excised, and an iridectomy performed to reduce the in- 
traocular tension. If flattening has been attained an optical 
iridectomyj down and in, ahould usually be undertaken, if this 
haa not already been done, since the acar of the cauteriaiition 
or excision lies in the pupillary area. Mere correction by 
concave glasses, with or without cylinders, gives only moderate 
improvement of the vision. 

EeratoglobuB, I'art of a general enlargement of the globe. 
(Cf. HydrophthalmoSj Buphthalmoa,) 

Treatment. Attempt to obtain flattening by iridectomy, 
repeated if neceaaary ; the result in not usually good. 

Lead Deposits in the Cornea arise from the uae of lead- 
containing lotions or ointmenta in recent infiltrates and ulcers. 
They appear as white, curdy deposits in the auperfioial I ay era 
of corneal cicatrices, consisting of fine pointa. 

Treatment, Scraping off. 

Lemcoma adhssrens. 

Treatm^M, Small leuconiata^i.f,, cicatrised prolapses of 
the iris— especially after keratitis phlyctenulosa, require no 
treatment if not ectatie. Aa a prophylactic measure^ however, 
against possible rise of tension and atheromatous degeneration 
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of the scar, the anterior synechia may be divided. This is 
performed either by excision of the iris on both sides of the 
adhesion, or by trephining the leucoma and transplantation of 
cortie% or finally by partial trephining, excision of the adherent 
iria, and reposition of the flap. In small ectatic leueomata 
flat cicatrisation must be aimed at, either by iridectomy on 
both Bidea of the anterior synechia, followed by long continued 
use of a pressure bandage, or by trephining and transplanta^ 
tion. 

In extensive or total leucomata, if there is much irritation 
or rise of tension, iridectoiny or sclerotomy should be per- 
formed if technically possible ; otherwise the ectatic cicatrix 
should be partially or completely excised. Enucleation may 
be necessary (cf. Ectasia and Staphyloma corneae). Cosmetic 
tattooing may be undertaken when there are no symptoms of 
irritation. 

MyocephaloiL An old, cicatrised iris prolapse in the 
periphery of the cornea, usually after phlyctenular ulcers, 
appearing as a slate grey to black round spot, surrounded 
by a white zone of cicatriii^ation. 

Treatment. Not imperative^ but in order to prevent pos- 
sible rise of tension, the spot may be trephined and the 
adherent iris freed. 

Opacities of the Cornea. Every inflammation or iiyuiy 
of the cornea which extends below the epithelium causes 
an opacity when recent, and a scar when old In order to 
diflferontiate between them the lustre of the corneal surface over 
the opacity must be observed* If the surface is shiny it is a 
cicatrix : if it ia dull, stippled, or like shagreen, inflammation la 
present, and, according to whether the surface Is even or 
excavated J it is an infiltrate or an ulcer. For the treatment of 
these conditions aee under the corresponding headings. 

There are also certain opacities not of inflammatory origin , 
viz. :— 

1, Arcus senilis (Gerontoion), and the similar condition 
occTirring in young people— 

2. Embryotoxon, Neither ia amenable to trteitment. 

"^ Bamd- shaped Opacity. This requires treatment only in 
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those rare cases in which the affected eye is otherwise norraaL 
The jmrt covering the pupillary area iDuat be scraped and a 
baiidage applied until the epithelium has regenerated. 

4. Temimi Opacity ^ caused by increase of intraocular pres- 
sure ; it disappears after restoration of the normal tenaion by 
paracentesia, iridectomy, etc* 

0. Conticsion Opacity^ after blows upon the globe ; it dis- 
appears spontaneously in a abort time. 

6. Striate Opacity ^ after incised wounds of tlie cornea, 
especiaUy cataract operations, in the form of grey parallel 
lines, jierpendicular to the direction of the wound ; it soon 
disappears without treatment (traumatic striate opacity). 
Folding of the cornea may also occur after the prolonged use 
of a pressure bandage ; on leaving off the bandage this, too, 
quickly disappears (lihytidosis corneje). 

7. Sod^dar Opadti/ (Groenonw, Fuchs) requires long con- 
tinned massage with 5 per cent, yellow precipitate ointment, 
with 01" without the addition of G per cent, dionin, or the 
cornea may be scraped. 

8. After Ifc^nmThage i^Uo the Cornea^ a brown or greenish - 
grey opacity remains, for which treatment is of no avail. 

9. In certain employments— in nitronaphthalin or aniline 
Workers— an opacity of the cornea occasionally occurs from 
chemical causes ■ the work should be given up, and massage used. 

Fanuus. A superficial form of keratitis non-suppurativa. 
It is either a compUeation of a tmchomatons or phlyctenular 
coiyunctivitis (Pannus trachomatosus, phlyctenulosus) or arises 
from long-continued mechanical irritation of the corneal sur- 
face— *.gr,, trichiasis (Pannus traumaticus). 

TrmtmmL That of the primary disease. For recent 
pannus — gelatinous, vascular opacity : massage with 1 to 10 
per cent, yellow precipitate ointment, or copper sulphate 
ointment ; in old, thickj gelatinous trachomatous pannus, the 
pannus itself may be cautiously touched with the alum or 
copper sulphate stick, or it may be directly massaged with 
the David's spoon after cocainising. Peritomy or periectomy 
may be performed— i.e., the separation of the conjunctiva from 
the lirabna, with or without the excision of a narrow strip. 
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Cicatricial panuus : 5 to 10 per cent yellow precipitate 
ointment, with or without the addition of 5 per cent, dioDio ; 
electfolyais (cf* Cicatrix corneae). lu old e vascular pannus, 
extending over the whole cornea and without conjunctivitis, 
an attempt may be made to obtain clearing with jequirity. 
By the older method this was performed by energetically 
painting the conjunctiva and cornea with 3 to 6 per cent, 
infusion of jequirity which must be freshly prepared daily, 

P» Semin, jequirity ....... 3^-60 

OontuDde exactissioie ; maceja p. boras xxir, d 

aq. frigida ad colat. 1 OOO 

TMa ia continued until the tarsal conjunctiva is covered with 
a grey croupous or diphtheritic membrane^ equirity oph- 
thalmia. The inf!ammaiion is then allowed to subside under 
simple clean aing of the eye. 

More recently this treatment has been replaced by another, 
capable of more exact dosage. The alkaloid of the jequirity 
bean, abrin, is prepared in four grades of strength with 50 pei! 
cent, glycerine^ and thia so-called jequiritol is inatiUed dii'ectly 
into the conjunctival sac, (The complete equipment, with in- 
atrnctiona for nae, may be obtained from the firm of E. Merck, 
Darmstadt.) 

Perforatian of the Cornea. Symptoms of perforation from 
a wound or ulcer are absence of the anterior chamber, lowering 
of the intraocular tension, and, if peripheral, incarceration or 
prolapse of the iris. 

Sequelse of perforation of an ulcer : corneal fistula ; prolapse 
of the iris ; infection of the interior of the cyCj panophthalmitis ; 
dislocatioii of the lens from its advance, and stretching of 
the zonule of Zinn after flowing off of the aqueous ; intraocular 
hsemorrbage, especially in glaucoma, resulting from the sudden 
fall of tension, 

Tr^itment. See the appropriate headings. In general, 
bandage, rest in bed, purgatives ; in wounds or progressive 
ulcers with much purulent infiltration, antiseptic treatment— 
iodoform powder^ subconjunctival sublimate injections, 
cauteriaation. Excision of prolapsed iris. 
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Peripheral Sclerosis of the Cornea (Fuchs). Very rare. 
An atrophy of the cornea, occurring spontaneoiisly a^d wittomt 
inilammatLonT and forming a gutter at the cornBal margin- 
It is found in old people, and lies peripheral to tke arcus 
senilis wMch may be present at tlie same time. In some 
cases the thinned portion may become ectatic, ao tliat a pro- 
tniaiou takes the place of the gutter. 

TreatJjietit m of little avail ; at moat, a small strip may be 
excised from the ectatic zone, and the wound covered with 
conjunctiva. 

Phthisis corner* The final •result of suppurative destmc- 
tioc gf the cornea and the flat cicatriBation of a total prolapse 
of the iris. 

Treatmentf only when the scar is ectatic. (Cf. Ectaaia 
cornejEn) 

Staphyloma cornese, (Of. Ectaaia comeae.) 

Tattooing of the Cornea is carried out either with a bundle 
of needles or with a hoUow needle. The colouring material 
is finest Chinese ink, which must be sterilised by dry beat 
(160° C.) before aae ; it is then rubbed down into a thick paste 
with a few drops of sterile water, or ia dissolved by keeping 
at 9B' C for 15 mintites. fiecently the pigment of the ciliary 
body of the ox has been employed (Nieden), but it is very 
expensive. 

After thorough cocainisation the instrument smeared with 
the ink is thrust obliquely about i mm. deep ; according to the 
degree of saturation of the colour required the ptincttires are 
placed more or less closely together. If it ia desired to mark 
out a black pupil in a acar, a central area corresponding in 
size with the pupil of the other eye is scraped so as to remove 
the epithelium and the superficial layers of the cicatrix, or 
more convenieotly ia trephined (Frohlicli). The ink is then 
rubbed in with a Daviel's spoon, the conjunctival sac cleansed 
from particles, and a bandage applied. If ciliary injection 
appears during the next few days, atropin is instUled. 

Several sittings arc required for extensive tattooings. After 
some time the pigment must often be renewed, as it is partially 
thrown off. 
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Of all diseases of the eye glaucoma is the subject of moat 
mistakes in diagnosis by the inexperienced ; and this is the 
more aerionSj becau^ the eye, instead of being saved ^ beeomea 
completely and incurably hliTid. While it is not the function 
of this book to enter minutely into points of diagnosis, yet it 
aeeme necessary to mention the chief symptoms, and especially 
those which experience shows to be most important for 
diffCTential diagnosLfl, since only a prompt and rational treat- 
ment ctiin sa-ve the patient from lasting and irreparable harm. 

Glaucoma may be prifnary or secondary , and the former 
again may occur either in an acute &ir chronic mjlammatory 
form or as Gl. simplex. 

1 . Glaiicoma injiammatorium acutum. This takes the form 
of attacks, in the intervals of which the appearance of the eye 
is either normal or as in GL chrauicum, 

Su^ective Si/mptoms. Sudden and considerable dimiiiution 
of visual acuity, amounting even to blind nesSj with severe 
neuralgic pain, radiating from the eye towards the temple and 
back of the head ; it may resemble severe migraine with 
malaise, vomiting, and constitutional disturbance, so that it 
may be misbaken for biliousneas, meningitis, or inliuenza. 
The disturbance of vision is described as a diffuse mist, usually 
associated with seeing rainbow-coloured rings round lights. 

OhJ€ctive Symptmti^, Diffuse dulness and smoky opacity of 
the cornea^ dusky ciliary and conjunctival injection, shallow 
anterior chamber, dilated, fixed or very sluggish pupil, and 
increased intraocular tension. In severe cases there is often 
oedema of the lids and conjunctiva, and blepharospasm. 
Cupping of the disc may in rare cases develop even in a first 
attack, During the attack ophthalmoscopic examination is 
difficult or impossible. 

8 
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Teating the intraocuJar preesure is particularly importftnt, 
and must always be done on both eyea for the sake of com- 
parison. This ia carried out as follows : The eyes are closed, 
and the index fingers of both hands are placed upon the upper 
lid and alterimtely pressed against the globe, aa in testing for 
fluctiiation. The tension of the normal eye is not constant 
but ?^es within aomewhat wide limits, yet it may be dimpled 
without the use of force or the production of pain, the other 
finger being at the same time appreciably raised ; when the 
tension 13 increased on the other handj the globe can only be 
dimpled to a slighter degree with more force, or not at all. 
If there is much blepharospasm or squeezing together of the 
lids, especially in children, the estimation of tenaion 13 
extremely difficult or impossible : hence an anaesthetic may be 
necessary. When cedema of the lids is present accurate judg- 
ment is rendered difficult by the soft couBistence and increase 
in thickness ; in this case the fluid must firt^t be displaced 
from the subcutaneous tissues by slowly increasing pressure 
with the fingers, until the globe is plainly felt through the lid. 

2. Glaiicoma injfa^mmaioriimi chromcum. The same 
symptoms as in 1, but in less degree, the constitutional 
symptoms in especial being not ao marked. The eyeball 
ahowii ahghter inflammatory symptoms ; very noticeable are 
the overfilled and abnormalJy visible anterior ciliary veins, 
which sink into the sclera at the points of insertion of the 
recti. Here, too, there are sometimes symptoms of iritis — 
a few synechijB, swelling, slight cloudiness of the aqueous. 

Ophthalmoacopically : Excavation of the disc, more plainly 
visible than in 1. on account of its greater development and 
the less marked corneal opacity. 

When the eye is free from irritation the following signs are 
pathognomonic : abnormal dilatation of the pupil, with very 
sluggiah or absent reaction^ increase of tension, and in old 
cases atrophy of the iris (Habitus glaucoxnatoaus). 

When there is complete bUnduesa, the condition ia called 
Oiaucimia absolutum : anterior ciliary veins much dilated, 
cornea clear, lustrous, insensitive, anterior chamber shallow, 
iris narrow, uniformly grey like blotting-paper, ectropion of 
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the uveal pigmentj pupil dilated, immobile, often o\al or 
eccentrlcj pupiUary reflex dirty grey green, or u. bluish wliit6, 
awollen, silky cataract (Cataracta glaucomatosa) ; total ciapping 
of the disc, halo glaiicomatosus, tension much increased. 

3. Glaucoma simples;. The most difficult form to diagnose ; 
runs ita course without pain, inflammatory symptoms, corneal 
haze, or dilatation of the pupil. Tension normal or only 
increased at timea. In geneml the glaucomatous symptoms 
become more distinct during the course of the day, after pro- 
longed use of the eyes. Excavation of the disc is more or leas 
distinct, the visual acuity becomes^ gradually worse and the 
field of vision contracted, commencing on the nasal side and 
remaining more marked there. Ophthalmoscopic examina- 
tion and functional testing are therefore indispensable for the 
diagnosis. 

The history is uaually characteristic in 1 and 2— misty visioUj 
rainhows round lights and painful intfararaatory attacks^ 
whereas in 3 it is usually negative, or on stringent queationxag 
one ehcits an account of frequent headaches, temporal or 
occipital neuralgia, migraine, transitory shght obscurations or 
sensations of colours, which have been considered of no im- 
portance. If the patient is by chance seen in one of these 
attacks a shght dulneaa of the cornea and dilatation of ihe 
pupil are usually observed. 

It should, therefore, be a rule in old people who complain of 
frequent headaches and neuralgia in the face, forehead, temple, 
or occiput, especially when combined with loss of appetite 
and sleeplessness, to think of the possibility of a 01. swiplew^ 
and to examine minutely for its symptoms— tension testing, 
ophthalmoscopic examination. So also every patient of 
advanced age should he thoroughly examined with the oph- 
thalmoacope, even if his complaint is only of presbyopia. If 
poisible atropLn should be avoided in old people, since it may 
bring on an attack of glaucoma when there is predisposition to 
it— shallow anterior chamber, somewhat dilated and sluggish 
pupil, fuH, even if not pathological tension, usually hyperme- 
tropia with diminution of the range of accommodation. There 
are also certain general predisposing cai^sesj er,^,, hypennetropia, 
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iiriwiow' '*'"-'". '-hronic oonstipation ; the Jewish race is also 
prwikiH heredity play e a part. If a stroEg mydriatic 

U *ilwi(t|iirt i\ r.^putiftl, the temion rauBt be kept under careful 

P^/Hpfrntidl /^iatjn^m's^ A}mTt from overlooking or failing 
to r»00|[ni?»u Xhv diHciise, especially in 01. mnplex, mistakes are 
vi^ry 1 ill Mil tu tHHUiriin the inflammatory forma, particularly the 
i\v\\\\\ n\\i\ tliPHi* imiy h^ftil to most disastroua results, owing to 
thf* tliiiii^t^tj'icnlly opijotsite treatment (atropin) required. 

(*i) lriti». 'rh<^ dihitdtion of the pupil in glaucoma, aa well 
(IM the dift'uHO corneal haxe, and increase of tension shotild 
^liniinatt^ tUm terror. 

{h) Amte Ofihrhaimia, Here there are increased discharge 
fftvni tho roiiiwuL^tiva, with matted laahes and mucua or pua at 
thti irnior cniithna, iimeh photophobia, pain localiaed in the eye 
ItinjH, littlii or no oonstitutional disturbance, cornea smooth 
inH luNtmtiN^ iris not disooloured, pupil normal. 

(f) AmUt/otmi ex atro^ihia nervi opiid. Ophthalmoscopic 
BXeuninfttiou clt^cidea. The field for colours disappears in optic 
utiophy hnfore thut for white. On the other hand nasal con- 
tnu'tioii til' thr lit'ld, misty vision tmd coloured haloes, and 
inrri'tiKi^ i>f tont^ion aro pathognomonic of glaucoma. 

N.li — 'rntn^ittiry coloured haloes may be caused by particles 
of nnunis upon tho cornea ; these are seen especially in the 
niorning aftor waking, and disappear on rubbing the eyes or 
dout'hiui^ them. In the same manner delicate corneal opacities 
m>iy produce colouretl haloes ; they may be detected by 
ohliquo ilhiuunation, 

Tmtime*it of OlaitmnM, The sovereign remedies are 
iridef^tomy and anterior sclerotomy, which mtist be performed 
il ioon ^^i^ posaiblt*. If the practitioner is not in a position to 
owry this out ut once he must immediately instil strong myotics 
and wpnaA them twice or thrice daily ; eaorin ^ to 2 per ceut.^ 

* In ciTd«r to dd&y the deoompoeition of the &olutio&( which mauif^ta 
itM'll Ijy the development of a red ooloTir, *cid. salicyl 1 to 3 in 1000 
ittity km «ddi^, or sodium sulphite gtt. 3 in 20 cc. bolution ; it must abo 
btt kept in * dark butt3t\ and protected from light, Pale r«d BolutionA 
mf& atlll boiiva After the iiistillatign of eseriu a Boruewhat severe bum 
™^T aeoMtiqn ijBu»lly ooouro, but aoon dieappearg. 
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is the beat of these, wliile pilocarpin 1 to 2 per cent, is slower 
and tkot 80 strong. At the same time the operation m^ast he 
performed aa soon aa arrangements can he made. Before the 
operation a myotic must be in stilled into both eyes ; when 
inflammatory symptoms are severe it ia adviaable in order to 
diminish the pain and bo facilitate the operation to instil also 
adrenalin (a.s aolutio adrenal, hydrochlor. 1 in 1000, Parke, 
DavLs & Co.j Detroit, Michigan), or atrabilin (1 in lOOO ; a non- 
irritatingj sterile, and permanent solution of the latter, with 
the addition of 5 per cent* chloretone, has been introduced by 
the 5;ame firm). In cases associated with severe pain 0V\ gnn. 
{"gr- i) morphia may be iiyected i to 4 hour before the 
operation. In glaucoma with hsemorrhage into the anterior 
chamber, iria, vitreous, or retina {GL hceniorrhagicum) lai^e 
doaea of sodium bromide (1 to 3 grm.— gr. 15 to 45) should be 
given in order to reduce the blood pressure. 

As regarda choice of operation, it may simply be mentioned 
here that opinions are dividedj bnt ao much ia certain, that 
in glaiwoma hc^morrkagic^ni sclerotomy is almost always to 
be preferred, and that in cases in which a second operation ia 
required on account of the continuance of the symptoma 
sclerotomy ia also usually to be selected. 

Treatment by drugs alone ia suitable only as an adjuvant^ 
in casea of chronic glaucoma without pronounced symptomH, 
and in glwucoma dmplm with shallow clipping ; yet in these 
cases operative treatment often also fails to produce a good 
result. If one eye haa been lost from glaucQma kmrnoi-rhagieumf 
or espulaiye haemorrhage after operation, and the other is 
also atfected, the prolonged use of myotics is admissible as 
long as there ia no rapid failure of vision. 

It is an important rule that, after every glaucoma operation, 
the patient mtiat frequently present himself for observation, 
and especially in chronic inflammatory glaucoma and glauc&nia 
simplex, in which myotics must often be employed for years. 

Sympathectomy, recently recommended, is a last resource, 
after repeated useless iridectomies or sclerotomies. It ia only 
to be undertaken without previous iridectomy or aclerotomyj 
if these operations have proved harmful to the other eye ; aUo 
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In Gl, hmmarrhagicimi and GL sim^ex witt much lose of 
Tiftion (Ajcenfeld). 

In Gl abtKdutum no operation can restore the vision, and 
enudiMxlion or neurotomy alon© remain if there is much pain. 

Glaucoma in Children (Infantile Glaucoma, Hydroph- 
tliahnos^, BuphthiUmoa). In contradistinction to glaucoma in 
iiduItH tluj vXnv.i aymptoma her© are enlargement of the eye, 
at first of the cornea, later of the whole globe, and a diffuse 
or cloudy striped oi>acity of the corneal stroma, over which 
the Murfnce is dull. This opacity is distinguished from that 
left biihind by interatitial keratitis by its uniformity (!.<?., it 
|iOftBnot bo msolved into fine points or lines), the absence of 
proci|>itate8 ("k,p.") and of participation of the uveal tract, 
the dilated pupil, and, most of all, by the tension of the eye 
which ia always raised in infantile glaucoma^ Exact detet- 
mination of the tension, if necessary during sleep or under an 
.pmiBBthutic^ is therefore indispensable. 

Trent meni consists In iridectomy or, better^ sclerotomy, 
si n ce r upe ti tio n wi 1 1 probably be nec^sary. Myotics are al way b , 
and operation unfortunately often, wselesa. 

Glaucoma secundarium. Causes : (1) Ectasia of the cornea, 
especially with incarceration of the iria and anterior synechise 
(staphyloma ta), corneal fistula, ectaaioB of the sclera ; (2) Irido- 
cyclitis, seclusio pupillis j (3) Dialocation of the lena ; (4) Swelling 
ijof the lens after wounds or operations ; (5) Intraocular tumours ; 
(6) Betiual hsemorrhagea (Gl> hwrnorrhagicwm) \{1) Choroiditifl, 
myopia excessiva (rare). 

Tfaatm^nt is guided by the eotiology (cf. the individual 
•headings), ad (1, 2) iridectomy; ad (4) paroicentesis and 
evacuation of the lens matter ; ad (ri) enueleatio bulbi, ex- 
enteratio orbitio ; ad (7) repeated paracentesis, iridectomy. 

[n adiiition to increase of intraocular tenaion, its diminution 
or h3rpc>taiiy may here be mentioned. It is a symptom which 
indicates h^escning of the contents of the eye, and is found 
after perforating wounds and ulcers, operations, open corneal 
i**.*iq3^ after prolonged use of a pressure bandage, shrinking 
reous in commencing atrophia bulbi from iridocyclitis, 
it of the retina. Blight degrees are often present in 
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corneal mftammationa and abrasions, contusions, paralysis of 
the sympathetic, and after cocainisation. 

Treatment is indicated by the causes. 

A peculiar mre form ia ophthalmomalacia, or essential 
phthiaia— *.^., a spontaneous lowering of intraocular pressure, 
with dimiuution in the size of the globe, sometimes associated 
with photophobia, injection, and neuralgic pain. After exist- 
ing for some hours or days it disappears spontaneously without 
sequelae. 

Treatment is directed only against the neuralgia — antipyriUj 
pyramidon, aspirin, constant current (1-2 '5 milhamp^res for 
3 to 6 minutes), morphia. 

Pk Ergotee . . 10 grs. 15 

Qoio. hydrochlor 2*0 gr&. 30 

Ferri sulph. ...... ©0 grs. 7S 

Ext. gentian, q.s. ut ft. pil. . . . 100 

B. Two pillfl three times a. day. 

The action of these pills is slow. 



THE SGLEROTIG 

IctaaisB of tte Sclerotic. I. Partial^ Cireamacribed, 
dark H Lite- grey to bluisla-black prominencea of tlie aclera, the 
roault of diminished resistance — cicatrices after inflammation 
at id wounda, or increase of tlie intraocular teiiBion— glaucoma, 
iM^condaiy glaucoma, 

Staphylmia ciliare in the region of the cilkry body, behind 
the entrance of the anterior ciliary vessels. 

St. intercalare in the most anterior part of the sclera, close 
to the limbuii, in front of the entrance of the anterior ciliary 
VCH Belli). TheHO two are often combined as a diffuse ectasia of 
the anterior zono of the aclerotic. 

8t eqmttoriiile at the point of exit of a vortex veia 

St postifium in axial myopia, only visible with the ophthalmo- 

pQ&ttrioT Scleral Protru&ion of Ammon. A congenital in- 
complete cloaure of the fcetal cleft^ aaaoeiated with coloboma 
of the choroid and iris. 

Sequelu3 of anterior and equatorial ectaaiae : increase of 
tension, amaurosis, buphthalmos with it$ consequences — 
ectropion, catarrh, lagophthahnoa, ulcus comeae^ panoph- 
thahnitia. 

TrmtnmU, At the commencement : pressure bandage, 
reinforced if necessary by paracentesis ; iridectomy and 
sclerotomy to reduce the tonaion. Excision of the ectatic 
portion or enucleation for pain and the deformity or injuriotis 
consequences of enlargement of the globe. St. po&ticum and 
the scleral protrusion of Ammou are not amenable to treat- 
ment. 

Total, Uniform bidging of the whole sclerotic from 
of tension ; usually associated with staphyloma of 
©a. It can only occnr in young patients with 
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jnelding Bclera. Enucl^tion on account of the danger of 
bursting, and to avoid the injurious sequelae— ectropion, 
lagophthalmos, 

ISpiBCleritis. Patchy inflammation of the superficial layers 
of the sclerotic in the form of flat, bluish -red, painful and very 
tender nodules, over which the conjunctiva ia movable but 
injected The course is chrocic, without the fonnation of 
ulcers, and it disappears either without leaving any trace or 
only a slight slate-grey, soraewhat depressed cicatrix. It tends 
to recur, 

/Etiology, Rheumatisraj gout, influenza; often not ascer- 
tainable. 

Trmtmmt, General, for the primary disease : aalicin, aspirin, 
geneml regimen. Local ; dionin 5 to 10 per cent^ ointment 
or solution, potassium icNlide internally, or locally as an oint- 
ment» massage of the nodales. In the rare cases with much 
hypersemia of the iria and pain : atropin, leeches, acaritication 
of the nodulea. 

Good reaults have been recorded by von ReuBS from the use 
of the electric current : 

1, CoBstant current— at most %'b milliampferes for 3 to 6 
minutes \ it may be applied in the form of the hydro-electric 
eye bath, wKich ia filled with water, 1 to 3 per cent, lithium 
salicylate, or salt solution. One of the poles ia contained in 
the waU, either the anode or kathode being used ; the first has 
rather a soothing, the latter a stimulating action. The eye is 
dipped as deeply as possible in the warm fluid, through which 
the current ia paaaed. It is said to he particularly soothiiig, 
and to diminish the tendency to recurrence. An electrode may 
also be placed directly upon the nodule after coeainisation i 
a current of l to rs milliamp^res is employed for 1 to ij 
minutes, and repeated every second day, 

2. Faradic current — conveniently applied in the form of the 
electric eye bandage, i.e.^ a shell-shaped metal electrode, secured 

^^ to the eye over a moist wad of cotton wool with a rubber 
^1 bandage^ the other pole being held in the patient^s hand. Or 
^1 the patient may hold one, the surgeon the other pole \ the 
^1 latter then closes the circuit by laying his other hand, which 
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ttiigrfaii^ wpitin, m&asage of 

tlie mJFeeted spot^ sad geaeEd liiat ■ ! frf Ae rlt^umi^iim or 

uric add dinlliffaii. 

Injmiei of the SderoUe- l. Smpei^kiai—h^ without 
tremble wben not mfeetecL Infcctioii is sbown by dirty 
depodts on Ibe ^ges of tbe wound, and cedema and m£ltratioii 
aronnd ; antideptic ointmeDts^ cauterisation of the edges, and 
imbcoiijtuicti¥al injections of anblimate are then employed 
S, Per/arating, Symptoms of perfomtion : diminntioii of 
introocnlaj tension, absence of anterior cbamber if thi^ is 
inTolved, pfoUpse of parts lying under the wound^ — uvea, lens 
vitreouB. 

Associated pheuometia : subconjunctival eccbymosis, hy- 
phsema, h^mophthalmoa (abo in non- perforating injuries), 
iridodialysis, subluxation or luxation of the lens, detachment 
of the retina. 

Perforating wounds may be incised or lacerated— tuptura 
Bclerasj tbe latter may be caused by contusions with blunt 
bodi*}», often cow's horns. The tear may be subconjunctival 
or the conjunctiva may also be torn ; they are most frequent 
up and in, cloee to the periphery of the cornea and concentric 
with it* The courtjo varies according to whether a foreipi 
body is in the eye or not. 

{a) No foreign bodies in ike eye. I, Healing without inflam- 
miitlon : niottt rapidly in clean cut incited or punctured 
wotiiulH, In wounds in the neighbourhood of the corneal 
pDriphory, inrludirig the wouuda made in the extraction of 
ciitiirattt, iridectomy, and sclerotomy, firm healing may be 
*ttd by inciirctjration of the iria or lens capsule — cystoid' 
•T3dtiUjatoua acar or cyst ; this ia dangerous on account 
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of the possibility of bursting and infection, often lon|f after 
the injury (late infection), or of inct^e of tension, 2. Course 
with inflammation : infection occurs either from the injuring 
body itself or subsequently. It results in pauophthEilmitis 
with phthisis bulbi, or in iridocyclitia plastica with atrophia 
bulbi J in the latter case there is danger of ayrapathetic 
ophthaJmia. 

{b) Presence of a foreign body in the eye makes any wound 
dangerous. First, from the fear of infection from the foreign 
body itself; thia is naturally least when the foreign body 
has been heated before entering, as in chips from hammers 
and explosions, Second, from the chemical irritation set up in 
the tissues; in this respect iron and copper are the most 
dangerous, lead, gold, yilver, and glass lesa so. Third, the 
danger varies according to the situation of the foreign body. 
The uveal tract, especially the ciliary body and iris, react most, 
the lens leaat. Lastly, the size of the foreign body is of 
importance. 

Treatment 1. Recent wounds. 

The first point to be considered after cleansing the woiind aud 
corjunctival aa* is whether a foreign body is present in the 
eye or not. Inionnation is given by the nature of the injury 
and of the injuring body, e.g.y the presence of a foreign body is 
more improbable in a punctured or incised wound caused by a 
knife than in an incised or lacerated wound caused by flying 
splinters of stone, iron, or percussion caps. Weighty evidence 
is also given by ophthalmosco]5ic examination, if it is not 
made difficult or impossible by blood or opacities of the lens or 
Titreous. Investigation with the Rontgen rays ia, however, 
invaluable. It permits not only of the foreign body being 
seen on the screen or photographic plate, but also of its being 
localised. The photographic p!ate is more sensitive than the 
human retina, and brings out plainly small bodies not visible 
on the screen. For localisation exact observations of the 
globe in different positions, taken in series, is necessary ; or 
the changes in position of the foreign body during movements 
of the eye as referred to pieces of lead fixed at the orbital 
margins permit its situation to be deduced. For example, tf 
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the foreign body moves in the aame direction as the globe it 
must be in front of the centre of rotation, and vice versa* 
Concluaiona may also be drawn as to the situation of the 
foreign body from the position of the perforation, and from 
the presence of a spot tender to pressure. 

If the peuetmting ibody is a spUntor of irou it may be 
demonstrated by the siderogcoi>e or electroiuagnet. The 
former ia in principle a very senaitive, suapended magnetic 
needJe, which is attracted by the foreign body when the eye 
containing it is brought near. With the electromagnet tear- 
ing or stabbing pain is experienced, or a localised protrusion 
of the sclera or ins becomes visible, or the foreign body itself 
suddenly appears in the wound or anterior chamber, when the 
eye is carefully and gradually approached to the pole. 

If it has been definitely proved that a foreign body ia present 
in the eye its immediate removal is imperatively indicated. If, 
however, there is extensive laceration of the globe with pro- 
lapse of vitreous, choroid, or iriSj there is no hope of preserving 
the eye, and immediate enucleation is indicated in order to 
shorten the sufferings of the patient ; all the more so because 
at the same time this eliminates the danger of sympathetic 
ophthalmia. 

There is little prospect of succeaa in removing the foreign 
body except in the case of splinters of iron, when a strong 
electromagnet may be used. After carefully doucliing out the 
conjunctiva the eye is cautiously brought near the apparatus, 
the wound being directed towards the point of the magnet. 
The foreign body may slip through the wound either im* 
mediately or after repeated attempts, or it is distinctly seen to 
come against the sclera and bulge it forwarda, in which caae 
an attempt is made to bring it into the wound by turning the 
eye or head ; the wound must be enlarged if the splinter lies at 
right angles to it» 

* VariouB luethodii have been deviised for locaHaationf in whieli the 
ej^e Ih kept stfttionjufy, while two photographs are taken with the 
drookea'fl tulie at two points a known distance apurt ; the di>^ta.no6 from 
the pole tQ the plate being ^so known, the iKKiitiou of the foreign body 
is eaaily cftlculiited. A oonvenient form of appetratuB h that of MaO' 
kenzie Dovidiioiu— ^^tfik 
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In the case of other kindi of foreign bodies, a fine pair of 
forceps ia inserted through the wound towards ita probable 
situation, and an attempt is made to ejrtract it. This proceed- 
ing may be much facilitated if the globo is tmusilluminated. 
For this ptirpose a small elecitric light, mounted in an opaque 
sheath, with a conically ground piece of glass let in to concen- 
trate the light, is used. Tliis is pkced upon the aclerotiCj and 
Diuminatea the interior of the eye. If now one looks through 
the woujid, held open^ the foreign body m sometimes seen as a 
black object, and may be directly grasped. 

After extraction of the foreign body prolapsed tissues are to 
be abscised J the conjunctiva carefully sutured over the wound, 
the eye douched antisepticaUy, and a bandage applied. 
Further treatment ia guided by circumstances. If thero ia no 
inflammation or fever, nothing ia necessary but the bandage 
and rest in bed. If there is some irritation of the iris atropin 
is instilled. If, howeve^^ iridocyclitis sets in, whether traumatic 
or from pyogenic infection, enucleation is indicated when the 
irritation continues to increase and is not brought to a aland- 
BtiU by antiphlogistic treatment— an tropin, hot foraentationa, 
dionin, leeches^ subconjunctival injections of sublimate. 

Frequently long after the foreign body has been succeasfulJy 
extracted, the wound having completely healed, an insidious 
iridocyclitis seta in with atrophia bulbi ; this also demands 
enucleation. So, too, when the cicatrix becomes later much 
retracted, while the globe remains painful and subject to 
apparently causeless ciliary iryection with photophobia, the 
eye must be removed. 

If there is no foreign body^ treatment depends upoo the 
extent of the wound^ the presence of prolapses of internal 
structures, and the amount of irritation of the wound and eye 
(infection). 

Extensive damage of the globe, as already mentioned, 
requires enucleation un Condi tiooally. Infection of the wound 
or interior of the eye, as shown by chemoais, discoloration of 
the iris, soiled prolapses, makes the prognosis with regard to 
preservation of the eye unfavourable in spite of antiseptic 
measures— cauterisation, injections of subliinate, introdaction 
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<d iodofonn into tlie anterior chamher or vitreous ; here also 
enuden^tioii la required. If inflammatory symptoms are 
moderate expectant ti^eatment may be adopted for a time, 
while u^^ing the laea^res mentioned above ; if^ however, the 
condition progresses the eye muBt soon be excised. 

If the wouod is smaJl, clean cut^ and with no prolapse or 
only a slight one^ while the globe is free from Lrritatioii, the 
conjunctiva should be sewn over the wound after antiseptic 
irrlgatiou and the excision of prolapsed structures. A bandage 
is then applied, the patient is kept in bed, the bowels are 
kept loose, and diaphoresis is employed in order to promote 
absorption of the blood. If, however, during healing pain, 
f«tki(etion of the cicatrix, and commenciDg shrinking of the 
^be occur, enucleation must be performed. 

In any case the patient is not allowed to pass from observa- 
tion without being earnestly warned of the po&sible daDgers 
and the prodromata of synipftthetic ophthalmia, and of the 
necessity for immediately presenting himself for examination 
should these occur. 

n, Oid aVfrtiri W iif/iiws, eysioid ticatrimtioH. 

Here again an iutrao<?ular foreign body must be sought for, 
and if found localised and, when possible, removed. 

Splinters of mm are carefully drawn into the anterior 
chamber, if this is feasible^ and removed by a corneal incision, 
with iridectomy if they bulge forwaid the iris, but cannot be 
biought round the pupillary border. If they can be demon* 
atiated lying in an easily reached position in the anterior 
portion of the globe they may be removed by a suitably placed 
incision ; the conjunctiva is then sewn over the wound, a 
bandage applied, and further iTeatment regulated by the conrse 
ol he&Ung {vidf jTH^^ni). 

C^tkMd ciciiiri^nom^ Excision of the <^t and of the iris 
InOftroenited in its floor, refreshing of the edges of the fistula^ 
and oovering with coigunctivsH 

If an eiy« with an old cicatrised aderal wound is subject 
to frequent attacks of imtatiou and inflammation, the cicatrix 
painfnl and retiacteil^ the eye amaurotic and already beginning 
to shrink, or the projection and perception of light poor, 
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enucleation i& inoperative on account of the danger of sym^ 
pathetic iridocyclitis. 

Bnptnre of the Sclerotic. (Of. Injuries of the Sclei otic.) 

Scleritis. 

jStiology. Chiefly in young people, but not infants; 
scrofula, tubercle, syphilisj anomalies of menstruatioUj gout, 
influenza; idio|>athic. 

Ditferential dia&noaia from phlyctenular efflorescences; 
deeper aituation, immohility when the conjunctiva is pushed 
aside, absence from the limbus, cours© elower and without 
ulceration, 

TreaijuenL General treatment of the causal complaint, aa 
well aa diaphoresis. Local : dioniTi, especially if there is much 
pain, hot fomentations ; if the nodules are not too painful, 
or the condition is improving, maasage with boracic acid or 
yellow precipitate ointment^ scarification. Electrotherapy 
(cf. Episcleritis) is soothing and aids absorption. For the 
treatnient of com plication a, see the individual headings. 

Staphyloma sclerae. (Cf. Ectasia of the Sclerotic.) 

Tumours of the Sclerotic. L Primary : fibroma, osteoma, 
sarcoma ; very rare. Treatntent. Enucleation. 

% Secondary : originating in the conjijnctiva, cornea, or 
choroid. TreatnienL Enucleation or exenteration of the 
orbit. 

UlcerB of the ScleTOtic. Only secondary ; (1) from breaking 
down of new formations — gummata, tubercle and leprosy 
nodules, malignant growths, or (2) from injury with infection. 

TreatTfient. In gnmmata, energetic antisyphilitic treatment 
is adopted with a view to obtaining resolution \ but in most 
of the eases under (1) enucleation becomes necessary. In (2) 
antiseptic douching and iodoform, sublimate or boracic acid 
ointment. 
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Aphakia. Absence of the lensj the result of operation^for 
cataract or myopia— or perforating injury. The eye is strongly 
hypermetropic as compared with its previous refraction, and 
has lost its power of accommodation. 

Diagnosis. Scar in the corneal margin or anterior part of 
the sclerotic, abnormally deep anterior chamber, iris tremuloua 
on moving the globe to and fro. In the pupU, which may 
show a post-operative coloboma, there is often a fine mem- 
branous after- cataract, which may have holes in it ; or if thia 
is absent the pupil appears pure black on concentrating light 
upon it with a convex lens ; on the other hand, even a com- 
pletely tranaparent lens under these circumstances appears 
light grey in consequence of unequal reflection due to differ- 
«ncee of refrangibility of the layers. The most certain sign 
of aphakia is the absence of the Purkinje image from the 
posterior lens surface ] this is a bright, but very small inverted 
image^ moving in the opposite direction to the source of light. 

Aphakia requires correction with glasses according to the 
state of the refraction, and since accommodation is lostj these 
must be different for distant and near vision. 

Cataract is a general term including all opacities of the 
lens. These may lie in the capsule or in the lens substance 
itself, and are accordingly divided into ; 

ChnffenitiU nsxmllj bi- 
lateral. 
A white Acquired aitar penetrat- 
Anierwr sharply circum- ing nlcsers of the cornea es- 
(orajU^ru^r Ascribed opacity- pecially from blennorrhoea 
polar). in the plane of neonatortua. lu tha coarse 

the pupil. of yeara the corneal cicatrix 

may clear up and eotiiely 
disappear, 

m 
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Congenital 



f CoTiffenitat I remains of the hyaloid 
€apm!ar\ p^^^^^.^-^^ f ^j. U^terj. TJaually ocly visible with the 

(ooQt4o J r /^ Aoquired m retinitis pigmentosa ariid 

choroiditis. 

^PeriiTOclear cataract. 
Fusiform „ 

Central „ 

^Punctatye ^^ 

TramitmiU Tpitb or without a woand of the 
globe. 

ComplicaUd caused by general metabolic 
diseases (nephritis, di^betea) or by diseases 
of the uvea or retina (iritis, iridocjclitia, 
cboroiditis* myopia, detachment of th« re- 
tina), or by glaticoma (cataracta g^lancoma- 
tosa) J moie rarely by tetany, chrociic 
napthalin poiBouing, lightning stroke ; laatly 
^in glAs5-blow€ira. 



Frntial 



ntal 



Partial cataract may occur in the anterior or posterior 
cortex, in the nucleus, or around the nucleus— C. corticalls 
anterior, posterior, nnclearia, perinuclearis sive zonnlaris. It 
may also be progressive or stationary. 

It would exceed the aim and limits of this book to dcacribe 
minutely all the forma of cataract, or the technique and 
indicationa for the individual methods of extraction. These 
demand special trainbig, especially from the operative point 
of view ; moreover, the time for undertaking most of the 
operations is not strictly defined, but varies within wide limits, 
ao tLat the help of the apecialiat is available even for the 
indigent. On the other hand, the answer to certain queationa 
which are only indirectly connected with treatment is of 
Lntereat and importance to the general practitioner. 

1. DiJFe^^entiaZ diagtwds of opacities in the pupil^ in so far 
at they are of therapeutic impoj'tance. 

% What are the subjective ami objective symptoms of a senile 
cataract at its co7n/me^icement ? 

9 





(ftfce 



The moA mt- 

I aa^ itnKtare of tliG 
of tfce iin^-t' €^ ft noa- 



Ko 



from the 



Mk; Lini it ^roftder tie 
anterior ei|«iik of tfce kam. 

itia 

(a) A more Of less deiiae^ wMtmh-gr^, ^lAiply cit«iimscnbed 
Bfwrt, with dull, slightly promineBt smfacef aomedm^ thicker 
at the margin of the pupil : ^cvdrUe (occlosio papilUe). This 
b oiraalJy Accompanied by posterior syuechiip, with which 
the o|;acity is conceeted ; on iostilling^ atropin the pupil 
dilates completely or partially, the expo&ed part appearing 
black, 

(6) Brown or greyish-browii spots or threads : remaiiu of 
posterior synechias, pig^mmt^ rewmiTis of the pupillary mem* 

(r.) liml or r*iddiBh-brown flak&s or points ; blood, 
id) linnty brown nodules arranged in a circle corresponding 
with the pupillary margin ] the iris at'the same time of a greenish 
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colour : Sidero^is btdhif deposits of rust on the wtiterior capmie 
of the lens, 

{e) Opaque, homogeueoua, sharply defined, pure white spots 
usually of small ei^e, and with a lustrous surface ; some lie 
behind the iris and only become visible on dilating the pupil 
with atropin : Anterior capsular caiarcLct 

(/) Spoke, sector, rosette or polygonal formfl of opacity or 
more rarely punctate or diffuse varieties ; they tend markedly 
to take on a radial arrajigemeutj and have a satin- or mother- 
of-pe4\rl~like sheen : Anterior cortical opacities. A small 
skulow la thrown by the iris, if they are not quite in the super- 
ficial layers. 

2. OpoA^itieB behind the plane of the pupil. Artificial dilata- 
tion of the pupil is essential to the exact determination of their 
position and e.ittent. 

(a) Sectors of diffuse cloudiness, tf they lie quite in the 
periphery they sometimes take the form of an are or ring com- 
posed of exceedingly fine dots or lines, only visible under a 
mydriatic and on looking in very obliquely (Arcus senilis a. 
gerontoxon lentia). The cataract has a silky lustre, and can 
usually be resolved into linear or finely granular details. If a 
distinct shadow is thl'own by the iris it is an Incipietit catat-actt 
and according to the depth of the opacity in the lena^which 
can be etstimated, with some attention and practice— it ia 
named Anterior or PosteriQV Cortical Cataract. If such an 
opacity occupies the whole area of the pupil, even under atropin, 
the cataract is far advanced. 

(b) A round, baU-Uke opacity behind the plane of the pupil, 
as shown by the casting of a shadow from the iris ; more denae 
in the middle, grey or yellow and homogeneous, or more rarely 
with a slight lustre on focal illumination : Centjul or Ifuciear 
Cataract 

(c) A disc-like^ sharply defined j grey opacity, more dense in 
the periphery ; linear, punctate, and hook -like oimcities at its 
border ; lies more distinctly behind the plane of the pupil than 
the last ; Perinuclear m Zonidar CataracL 

The deep situation of the opacity in {b) and (c) may b« 
proved by noticing that between the pupillary margin and the 
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opaque layers a black crescent is visible, which aJway^ lies on 

the side of the pupil oppoeite to the observer when he looks in 
obliquely. On opthalmoscopic examination this crescent, 
which m the transparent portion of the lens lying in front of 
the opacity^ appears red, while the opacity itself appears 
black* 

(d) A disc-like or polygonal, dense homogeneona opacity, 
central in position, and cstLmated to be very deep in the lens 
is a Posterior Ca/midar Cataract. It has a greyish-white or 
yellowish colour, but with the ophthalraoecope appears to be 
black, or, if very dense, grey or wliite^ and does not move 
relatively to the corneal reflex on movements of the eye. 

If such an opacity has a radiate i*tar-like form, it ia a 
Pontef'im* Cfyi^tical Cataract. 

It ia hardly possible to fall into error witli regard to opadtiea 
of the vitreous or opaque masses projecting into it (tumour, 
exudation, detatihment of the retina). The former are almost 
slwaya movable, and it is easy to see that the clear reflex 
originates in the dopth of the eye. In addition ophthalmos- 
copic examination will settle the diagnosis. 

od 2. Sy^Hptoms of umpient Caiaraei, The wubjectim 
symptom which leads the patient to seek advice is disturhcmce 
of visum either in the form of a constant diffuse cloudiness or 
of flying specks (M&uthes volantes, fiiegende Mucfcen), which, 
however, only move with movements of the eye ■ they are, that 
is to say» always observed in the same part of the field of vision 
—a point of diatinction from the iiyang apecka seen when freely- 
floating vitreous opacites are present Another symptom is 
Morwddar Polj/opia^ or the seeing of more than one image of 
an object with the eye. When cataract commenced centrally 
the loss of I visual acuity is relatively greater in good iUnmioation 
on account of the narrowing of the pupil, so that dap-blindness 
is produced ; on the other hand, when it commences peripher- 
aDy» virion is worae in poor illumination, because of the 
dilatation of the pupil— ti^g(/l^^^^^W?t«?m Vision is more 
extensively and sooner impaired when the opacity it situated 
in the posterior layers of the lena. Not infrequently also 
myopia develops, so that the patient is unable to see well at a 
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distaDce, but finds that he can lay aside the glasses which he 
formerly required for reading. 

The objective signs are the opacities visible, as described 
abovcj on focal illmnination or ophthalinoacopic examination. 
Dilatation of the pupil is necessary for the examination, 
but atropin h never to be used for this purpose ; mydriatics 
whose action is brief must always be preferred, such as cocain, 
enphthalnnn, and homatropin. After the use of cocain the 
eyes should be kept shut for about half an hour to prevent 
injury to the cornea in its anaesthetic condition. 

ad 3. When is a Senile Cataract mature / 

The course of senile cataract is divided into four stages, 

L G, iTiciplens. The anterior chamber is of normal depth. 
In the lena there are discrete opacities in the form of spokes or 
sectors of diffuse cloudiness in the periphery or centre— in the 
latter case disturbance of vision is early and considerable ; or 
they appear as irregular networks in the posterior cortical 
layers or as an arc or ring parallel to the equator (Arcus senilis 
lentis) ; a rarer form consists in scattered cloudy patches. 

3. C. intumesceTis. Anterior chamber shallower. In the pupil 
a bluish -white opacity with a silky sheen and radial striae. 
The iris throws a distinct shadow. 

3. C, matwra. Anterior chamber of normal depth. The 
opacity is dull grey, yellowiah or brownish, and without any 
striate arrangement, or at moat with an indication of the star 
figure- The iris throws no shadow. 

4 C. hyjmiiyottm'GL, Anterior chamber abnormally deep. 
White spots and lines are visible both in the capsule and in 
the lens substance itself. The iria is sometimes tremulous ; 
anblnxation or luxation of the lens may occur. 

In general, operation should be postponed until the third 
stage, when it is technically easier and the lena can be more 
completely extracted. It niay^ however, be performed during 
the stage of intumescence when both eyea are equally aflFected, 
and when vision haa sunk to the counting of fingers close to the 
eye or to bare perception of light, so that the patient can no 
longer go about alone. The reftction of the pupil ^ the percep- 
tion of light, wnd the prq^ection m'u»t always be carefidly 
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investigated before operating (cf Introduction). There mi 
be^ no ccmjunctim€it and the lacri/mtd jKumges sh&uld be 
nornml- 

In bilateml central catanict temporary improvement of 
vision may be obtained by an upward iridectomy, provided 
that the cataract is no larger than the pupil. If however it 
ia larger, the lena slioiild be cxtractedj since an upward 
iridectomy will be uaele33, while an optical coloboma down- 
wards and inwards wiU impair the visual result after extraction 
by causing dazzling. In this case it should be kept in mind 
that a needling wiU probiibly be neceasaiy subaeqiiently. 

ad 4, If one eye has stiU useful vision for distance and 
for toarse near work^ while there is a mature cataract in the 
other, it is usually advisable bo postpone operation until the 
better eye has no longer the requisite visual acuity. It is 
true that the field of vision ia enlarged by operating and, as it 
were, a " reserve *' eye ia made ready against loaa of vision in 
the other, but these advantages do not always counterbalance 
the disadvantages of the great inequality of refraction in the 
two eye3, an inequality which doe^ not permit of binocular 
vision, and which therefore cannot be fully corrected by 
glasses. 
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SPECIAL TREATMENT OP THE MORE IMPOETAKT 
FORMS or CATARACT 

A. nncomplicated Lenticular Cataract. 

(a-) Partial Lefiiicular CataracL This is often as^sociated 
with anomalies and pathological changes in the retina and 
choroid, so that the impairment of vision does not depend on 
the lenticular opacity alone — anterior and posterior cortical 
cataract in myopia, choroiditis, retinitis pigmentosa, fluidity 
of the %^itreoua, etc. Zonular cataract ia often combined with 
anomalies in the division of the central vessels, inferior 
crescent, astigmatism^ etc. 

Treatment is therefore only to be undertaken when the 
diaturbance of vision can be referred chiefly or entirely to 
the cataract. Careful functional testing and examination 
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with the ophthalmoscope are required to determine this point. 
Small, sharply defined lenticular opacities — central, punctate, 
and fusiform cataracts — require no treatment, and the game 
is true of anterior and posterior cortical cataracts associated 
with changes in the fundus. The latter two forms must not 
be mistaken for the cortical opacities in commencing senile 
cataract. 

On the other hand, operative treatment is requisite in 
fontdar cataract when there is much impairment of vision. 
Before deciding what operation is to be chosen, the visual 
acuity ghonld be taken with undilated pupil and nnder 
mydriasis. If, in the latter ea^e, there is decided improve- 
mentj and if the cataract is not progressing aa ahown by the 
abaence of prominences and spokes and of demonstrable pro- 
gressive loss of visual acuity, tlien an optical iridectomy 
downwards and inwards should be performed j otherwise the 
lens should be removed. In young people— up to 30 or 35 
years — a discission will be performed and repeated if necessary, 
or combined with a cTirette evacuatiou if the lens swells much ; 
the pupil must be kept widely dilated with atropin during all 
those procedures until the lens has beeen entirdy removed. 
In old people a flap extraction must be employed. 

(6) Total Leniwular Cataract. Bern oval of the lens, if soft, 
by discission with or without curette evacuation. In senile 
cataract, flap extraction. 

B. Capsular Cataract- 
Small central capsular cataracts do not impair vision to 

any great degree^ and require, therefore, no interference. 

Posterior capsular cataracts are usually complicated with 

choroiditis, retinitis pigmentosa, etc, so that operation gives 

no prospect of auecesa. 
Large capsular cataracts taking up the whole area of the 

pnpil demand an optical iridectomy, 

Traumatic Cataract 

This results from injuries to the globe with or without 
laceration of its coat Cataract without laceration occurs, 
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for instance, after contusions and ligbtning-atrokes. The 
opacity may be partial or total, and in the former case may be 
progressive or stationary, and may be situated in the anterior 
or posterior cortex (anterior and posterior cortical cataract) ; 
or again, it may take the form of an opaque line through the 
whole thickness of the lens, corresponding to the direction of 
the wounding body. 

The treatmefit depends chiefly on whether or Dot compli- 
cations are present in the coats of the eye, and must be 
guided accordingly. (Cf. Iiyuries of the Sclera.) 

For the cataract itself no treatment is required if the 
wound in the capaule is am all or is covered with iris, so that 
it rapidly closes and no extensive opacity or swelling of the 
lens takes place. If, however, the partial cataract becomes 
total, it must be removed by discission with or without curette 
evacuation in young patients, or hy a flap extraction in patients 
over thirty- five. 

When the tear in the capsule is extensive, so that swollen 
lena masses escape, the mechanical irritation of the iris which 
they cause is to be combated by atropin. At the same time a 
close watch must be kept on the tension, and should it become 
raised the lens must be evacuated through a keratome in- 
cision. It is unnecessary to force the whole of the lens out, 
for any rough handling wiU cause iris irritation, or increase 
it if present. The remains may be left to absorb or to become 
enclosed again in the collapaed capsule ; if necessary, the 
secondary cataract so formed may be needled or extracted, 
but only after the eye has been free from irritation for a 
considerable time. 

Similarly, a traumatic cataract complicated with iridocyclitis 
is only to be extracted after a long interval, during which the 
eye has been completely free from inflammation ; if there are 
numerous posterior synechias an iridectomy may be performed 
as a precautionary measure. 

A traumatic cataract becomes shrunken after a while, and 
may then be removed by a linear extraction ^ if merely a thin 
membrane is present, a free pupil is procured by a discission, 
or an iridectomy. The latter operation is suitable where the 



THE LEJSS 



137 



pupillary margin has become adherent to the ahmnken 
capsule by a mass of exudatioo. 

If at the time of the injury, or later, a suppurative infection 
has occurred, an attempt may be made to save the eye by 
the uae of atropin, dressings soaked in subhnmte solutioUj aub- 
coujunctival iryections of aaJt solution, and the introduction 
of rods of iodoform into the anterior chamber. If these 
measurea fail, the eye should be enucleated at once. Excision 
will also be neceasary if a plastic iridocyclitis sets in, with 
shrinking of the globe. 

Prolapsed iris, choroid, or vitreous, and large wounds of the 
cornea and sclera must be treated according to the rules given 
under the individual headings. 

Complicated Cataract results from extensive corneal ulcers, 
iridocyclitis, choroiditis, chronic iridochoroiditis, high myopia, 
retinitis pigmentoaa, detachment of the retina, and glaucoma 
abaolutum. A distinction is drawn between cata,rct>cta glau- 
coniatom and caiatatta m octiio glaticomatoso ; in the former 
case the leu a is much swollen and haa a bluish white colour 
and a marked silky lustre, and is associated with a dilated, 
immobile pupil and amaurosis ; in the latter caae it haa the 
appearaace of an ordinary senile cataract. 

It is important with regard to the treatment to be adopted 
to diagnose these complications. In the caas of diseases of 
the anterior portion of the eye this is easily done by careful 
examination, which at once detects changes in the cornea and 
iris, aynechise, exudate, etc. If, however, the disease is behind 
the opaque lena the diagnosis can only be made by testing the 
perception of light and the projection. The form and variety 
of the cataract itself often give a further indication of deep- 
seated mischief— anterior and posterior cortical cataraet (in 
choroiditis, myopia and retinitis pigmentosa), iuidity of the 
lena substance^ calcification, capsular thickenings, tremulous 
lens, etc. 

When perception of light is poor or absent no operation 
should be performed, since it wiO be useless ; otherwise it may 
be done when it is believed that an improvement in vision 
will be obtained, and in judging this we are guided by the 
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nAtttnr of tho fioniplimiion. The 'methods of opemtuig are 
c^otiipliix titid vary f^mt^what it) individaal iDstaiiceA, so %hak 
thoM cMivpi nhoiiM b<! ciitruwied to experienced hand^ 

JBdtOplft Itntii. A congenital malpositiaD of the loma, 
linitnily upmmU. It in coinDionly bilateral 

iSpmfdtrm*. This nntuHtir chamber is of unequal depth, being 
ihAlloWAr oii t)i(^ nid^t to which the lens \n displaced. The iris 
lliiy b« fcri' in I ddUM on th& opposite side. When the displacement 
Itt vf^ry pioinHinred ibe edge of the lens hecomes vlaible in the 
jjupil, L*fl)M.sfififly whmi filiated, apd monocular diplopia results. 

Tfj« trmimfnt eonniata in correction of the refraction with 
glfuuifipi. In markod ectopia it shou]d be ascertained whether 
lh« vinjfm iifttir correction ib better through the aphakic por- 
iJOfi of th« \m\A\ (under atropin mydriasis) or through the 
portion containing the lena (without atropin). In the former 
Cnim an iri4li5Cfcoiny or an extraocular iridotomy (see p, 161) 
»hoii(i( bn piirfnrnierl in the corresponding situation. No 
n(.tfun|i^ niimild bti tnade to remove the displaced JenB^ aiace it 
In t^'i'hnirally vi^y tlifticnlt nnd ia liable to be followed by 
Pornjili(*atif>iiH (iritis, f*tc.), 

Froclpitate« on t^e lens. (Cf. *' Precipitates/^ under Iris,) 

IdUXatio lentil, ^^ttology. Trauma— usually associated 
with hwniophtbalinos ; fluidity of the vitreous with weakening 
of tho ?*onulo nf Zinn (myopiaj choroiditis, detachment of the 
rotinft) ; Ntrotching of the zonule from general enlargement of 
the nye (buphtlialmoa)j or from cataracta hypermatura, com- 
plicat<a or natani). 

Fornn : 

I. Luxation into tho ant«rior chamber. 

S, [fixation into the vitreous, 1 and 3 mi^Y be followed by 
riae of teuMion, 

3. Luxation under the conjunctiva iu scleral ruptures, 

4. Incarceration of the lena in the pupil 

iSpmptoms. Deep anterior chamber. Tretnulousneas of the 
iris in 2 and 3, In 2 the lens may be visible in the vitreous. 

When the lens is dislocated into the anterior chamber it 

B^ms more convex than normal, and in certain positions of 

light its edge app«iu:a a^ a bright gold yellow liiie ; it looks 
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therefore like a drop of oil in the anterior chamber. The 
intraocular tension is usually raised, much ciliary injection 
is present and the eye is very painful. 

In 3 the lens may bo recoguifled under the conjunctiva by its 
form, but it is usually concealed at first by ecchymoaia, and is 
therefore only visible as a localised prom in en ca 

In 4 the margin of the lens (usually the lower) rests on the 
edge of the pupil so that the anterior chamber is of unequal 
depth in diiferent parta^ being deepest at the part in which 
the lens lies. In this position also the edge is visible on focal 
illuiuination as a glancing line. Symptoms of irritation are 
very pronounced, 

TreatmeTU, In all these fornts diaphoresis and moist 
applications are employed if there has been an injury. When 
there is much irritation of the iris, but without heightened 
tension^ atropin and hot fomentationa. When there is rise of 
tension, myotics and operative measures {mde mfm). 

ad L Immediate removal of the lens, best by a downward 
flap incision. In order to prevent the lena from slipping back 
through the dilated iiupil, the latter may be first contracted 
with a myotic. 

ad 2, Extraction in this case is impoaaible. If the globe 
remains free from irritation, the refraction is corrected with 
glasses. If secondary glaucoma or iridocyclitis have set in, an 
attempt may be made to abate the pain, and combat the 
inflammation and rise of tension by an iridectomy. If this is 
without result, the eye should be excised, or an op tico- ciliary 
neurotomy performed. 

ad 3. The hsemophthalraos is treated by diaphoresis and 
later by potassium iodide and suhconjunctival injections of 
salt solution. A/t&f tlie gderai rupture has /lealed the lens 
may be removed by incising the overlying conjunctivsu 

ad 4. Ejc traction of the lena through an inciaion placed on 
the side where the chamber is not obliterated. By the use of 
myotics the lens can sometimes he brought entirely into the 
anterior chamber, when it is more easily extracted. 

SnhlTLxatio lentU. A subluxation usually becomes a 
luxation. 



140 THE LENS 

(a) Traumatic. 

(b) Spontaneous (aetiology as in luxation of the lens.) 
Cataracta tremula. 

(c) Congenital. (Cf. Ectopia lentis.) 
Symptoms. (Cf. Ectopia lentis.) 

TreatTnent. If the only symptom is impairment of vision 
the glass which corrects the refraction is prescribed. If irido- 
cyclitis or secondary glaucoma has ensued they must be treated, 
or an attempt made to extract the lens. This is, however, 
extremely difficult, and is almost certain to be complicated with 
loss of vitreous. If the eye is already amaurotic it is best to 
enucleate. 
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Aniridia Irideremia. Absence of the iris. 

{a} Congenital- 

(6) Traumatic. (Cf. Injuries of the iria.) 

Anifiocoria. Inequality of the two pupils (see Iritis, 
g)aucoTH3, motor anomalies of the iris). 

According to some authors (Fuchs and others) it ia always 
to be regarded an pathological, and due to a disturbance of the 
oontrifugal nerve i^atha, either in the oculo -motor nucleua or in 
the nerve itself. Others, however (Schiriidt-Rimpler, and 
others), recognise a congenital anisocoria associated with 
aidsometropia or unilateral amblyopia. In addition, a tem- 
porary anisocoria may be produced atificialiy hy the use of 
mydriatics or myotics". 

TreatTTient can only be directed against the underlying 
nervous disease, of which the anisocoria is hut a symptom. (Cf. 
Jfotor Anomalies of the iris.) 

AnomalieB of the Iris {Congenital). 

1. Aniridia. Often combined with congenital corneal or 
lenticular opacities. 

2. Colohoma iridis. Almost always directed downwards. 
It is distinguished from an artificial coloboma by having its 
limbs bordered hy the sphincter pupillse as far as the angle of 
the anterior chamber. 

3. Ectopia pupUlm iPGtt^tO'pm), Even in normal eyes the 
pupil ia usually situated eccentrically— a little inwards and 
downwards* In the higher degrees of ectopia the displace- 
ment may take place in any direction, and ia commonly com- 
bined with simultaneons ectopia lentia. 
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4, ffeiffrochromia iridit, A difference in colour of the ti 
othenrifle normal irides. The eye which haa the lighter- 
coloured iria often becomes affected with senile cataract 
earlier than the other. 

5. M^mhrana pupill^rw pervevrrans. A grey or brownish 
tiasne, often in the form of exceedingly fine dots, lying on the 
lena capsule io the papillary area. It also occurs in the form 
of grey or brown threads springing from the dr cuius anteriosua 
minor of the iris (this distinguishes it from stretched posterior 
synechiae, which spring from the actual pupiUary margin), 
and projeetifig into the i^on of the pupiL They do not 
prevent maximal dilatation of the pupil— also a point of 
difference from posterior Bynechi^e. Many sueh threads are 
often joined together to form arcades and interlacements, 
which represent the remains of the vessels of the fo&tal ptipil- 
laty membrane. 

No treatment is required for these congenital conditiotia, 
but their recognition (especially 2 and 5) is of importance from 
the point of view of differential diaguosia. 

Atrophy of the Iris is the tcbuU of long-continued iritii or 
glaucoma. Tt is chiirac tensed by Iosh of the pattern of the 
iris, ao that in whole or part it assumes an even grey colour 
like blotting-paper. The whole stroma may even disappear, 
except a few fibres, only the pigmented layers remaining. 
The reaction of the pupil becomes more sluggish, and is some- 
times lost ; the pupil is dilated and in partial atrophy drawn 
out ovally towards the corresponding side. lu advanced cases 
so httle of the iris may be left that aniridia is simulated ; 
ectropion of the uvea is usually present. 

The treatment deals only with the causal disease (iritiB, 
glaucoma), 

Coloboma iridis. (a) Congenital ; (6) Artifieinl. In a 
correctly formed coloboma the limbs — i.e.^ the edges extending 
from the sphincter to the ciliary body— should be equally long. 
If the cut angle of the sphincter stands higher Upon one aide, 
entanglement of the iris in the wotmd^ or its healing iufco the 
scar has occurred. An artificial coloboma is produced by the 
operation of iridectomy (optical, for glaucoma, etc), or by 
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injury, the partial tearing away of the iria. (Cf. Injuriea of 
the Iria.) 

CycHtis (Iritia serosa). Inflammation of the ciliary body 
alone, without involvement of the ins, is very rare. 

SymptoTus^ Irritation slight or absent ; iris normal ; pupil 
usually somewhat dilated ; precipitates (** k. p/^ on the 
cornea, or hypopyon ; vitreous opacities. 

Treatment, ( Vide infra.) 

Qyclitis with Iritis ; Iridocyclitis, The usual combination. 
Participation of the ciliary body in an iritis may be presumed :• — 
when the inflammatory synaptoma are severe— e.fjr., ivhen there 
ia oedema of the lids ; when the ciliary region h tender to 
pressure ; when precipitates <" k. p.") are present, or the 
periphery of the iria ia much retracted (total posterior 
synechias) ; when the disturbance of vision is greater than can 
be aceounted for by the cloudiness of the aqueous ; when the 
tension ia abnormal (increased at an early stage, decreased 
later). 

Treahnmt In simple cyclitis : dark glasses ; hot fomenta- 
tions ; atropin very cautioualy* and when there are no 
aymptoms of irritation not at all ; resorbents— diaphoreaia^ 
iodides, sod. iodide. 3 to 10 grma.— dr. 1 to dr. 3— diwly, subcon- 
junctival injections of 10 per cent, iodipin (0 3 to 0'5 grm.^m,5 
to m<8 two to three times a week), or 

H lod. pnr, O'Ol-O-OS 

Potaas, iodid. . . . . , .2-0 

Aq. destm 30'0 

Big. 1 cc— m. 16 every 2 to 3 daya ; 

or 5 to 10 per cent, salt solution (Ice— m. 15) every second day j 

general treatment according to the aetiology (anaemia, acrofulai 

ayphilis, rheumatism). Cf. Iritis. 
QystB of the Iris. (Cf. Tumours of the Iris.) 
Descemetitia (AquacapsuHtiSj Hydromeningitis). The old 

term for precipitates or " Keratitis punctata.'' 
Ectopia pupillaa. (Cf, Anomaliea of the IrisO 
Ectropion of the tTvea is an accompaniment of advaxsLCsd. 
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atrophy of tte iria after iridocyclitia or glaucomEu The pupil 
13 bordered by a black rim of variable breadth ; the iris itaelf 
ia reduced to a thin strip. 

No treatment ia possible. 

HippuB is rare, and consists in a clonic spasm of the 
sphincter with tapid variations between dilatation and con- 
Btriction of the pupiL It occurs in commencing acute 
meningitis, geiieral paralysis, epilepsy, disseminated sclerosis, 
neurastbenia, and hysteria. 

It requires no special tr^afTrwnf. 

Horner's Symptom Complex (Paralyaia of 'the cervical sym- 
pathetic). Myosis (the dilatation of the pupilj much slighter 
tban normal on shading the eye, is particularly atrlkiiig) ; a 
moderate degree of ptosis {PL sj/mjfathtca) ; sometimes enoph- 
thalmos ; a difference in the dilatation of the vessels on the 
two aides of the face— in recent paralysis the paralysed side ia 
warmer and redder, later this ia reversed and it becomes paler, 
cooler J and sweats less. 

^Etiology, Tumours in the neck ; injuries— fracture of the 
clavicle, operations for th# removal of tumours, etc. Central 
causes : diseases or injuries of the upper cervical spinal cord, 
tabes. 

Treatmmt is usually ineffectual, but galvanisation of the 
cervical sympathetic may be tried. Tumours should be 
removed. 

Hyperssmia of the Iris occurs primarily as the beginning of 
every iritis, and secondarily in acute conjunctivitis, especially 
gonorrhoeal, — erosions of the cornea, keratitis, scleritis, 
choroiditis, and injuries of the globe. 

Symptoms. Greenish discoloration of the iris (in brown 
irides the colour is rather reddiah-brown or greenish- brown) ; 
slight constriction of the pupil and sluggish reaction ; a little 
pericorneal (ciliary) congestion of the eyeball ; photophobia ; 
Iftcrymation. 

Trmtrneni is directed against the primary disease. I^ocally, 
in severe cases, mydriatics and dark glasses are employed ; the 
eves are protected from bright light, and are used as little as 
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Incarcerati&m of the Iris takes place into perforations of 
the cornea or anterior part of tlie sclera, the result of ulcera, 
wounds, or operations. When the incarceration is peripheral, 
especially after ca-taract esttactiona and iridectomiesj firm 
healing of the wound is hinderedj and a cyatoid cicatrix may- 
be formed. This appears as a veaicle-hke prominence of the 
conjunctiva over the scar. [Of. Prolapse of the Iris and Gystoid 
Cicatrix, nnder Sclera.] 

Treatment ia guided by the size and situation of the incarcer- 
fttion. When not too large it should he excised by trephining 
the cornea over it and freeing the iris aO round, so that a 
regular coloboma results. The loss of substance may be 
covered with a conjunctival flap (see further under Prolapse of 
the Iris and Cystoid Cicatrix), As a prophylactic measure it ia 
indispensable when performing an iridectomy to replace care- 
fully the pillars of the coloboma, 

Iiijiiries of the Iris. 

1. Aniridia. Complete abruption of the iris at the ciliary 
margin. The iris may remain rolled up into a ball in the 
anterior chamber, or be driven ont through the wound. 

Treatment At first cold compresseg. Enucleation of the 
globe will be required ivhen the wound is large or infected, 
and when cyclitis and commencing phthisis bulbi have set in 
(on accotmt of the danger of sympathetic ophthalmia). 

2. Coloboma traum^iticujn. Partial tearing out of the 
iris. 

Treatment. A tropin, cold compresses, bandagingf rest 
When much inflammatory reaction sets in, the treatment is 
that of iritis ; otherwise, aa in 1. 

3. Iridodialj/siii. Partial traumatic separation of the iris 
from the ciliary body. The pupil is always flattened in the 
corresponding situation, its form being altered from the 
circular to the linear. A black segment becomes visible in 
the position of the dialysis, which may* however, at first be 
hidden by hfEmorrhage, 

Trt^tmenL Atropin, antiphlo^stic measures. When the 
globe is much disorganised it must he removwi- 

4. Metroversio^i of ihe IrU consists in the driving bajck^N^^ia 
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of ihri iriH on to the ciliary body, ao that a coloboma m 

Trmtmrnt OoM compreesea for the haemorrhage ; bonda^ 
ifig ; othcrwi^o exiKJctant, in the absence of other ezteiusiTe 
ir\|itHeii U\ tho gU*l>o. 

0» ititu tmmtmltea* Removal of foreign bodies and of 
(muhod, ln«ircr?rnt«xl, or prolapged poriiotia of iris ; drawing 
off of thii If^riM whun swollen or dislocated forwards ; antifihlo- 
glntitv tr<*iit.ruc«tii ; utropiti ; iced comprefi&es] banda^Lng; reet 
111 In^d. 

fl, IMiaf rnjyturf^ of the pupillary margin are reeqgniBed 
by t ho iiniclusd fortn <if the \m\A\ and the tears in the sphincter 

mily vtNibk with \]m Itmpo when small. They are often the 
cvuinn 111' tmtimatifr mydHfiftiB, a condition in which some degree 
umuilly rninMinf* jM^rinanontly, 

Trtiifmrnf. llimdti^lni^^- ra&t^ avoidance of mydriaticsi aoas 
tutl (ti i^ri]iijx« till* rupturt^a. 

In all iigiiriivrt of th« iriH which are associated with large 
woundH of tliiv ciorntMi or sclera, especially if these involve the 
rti(fioii of lli« dliary body, there ia danger of secondary cyclitis 
ami nynipfithotic ophthahnia. This occurs quite apart from 
Biippiimfcivtj infivetion, Enudeation (or exenteration) of the 
eyeball In thti boHt preventive measure, and may be undertaken 
tbfl rtioro readily, winne we can rarely hope to retain any vision 
in nuoh caMoi«. 

Irider«mla - Aniridia. 

IrldodialysLB, (Vide. Injuries of the Iris.) 

XridodonesiB. Tromulousness of the iris on movements of 
the oye ; «onietimeft more pronounced at one part. It is a 
Kymptom of aphakia, luxation and subluxation of the lens, and 
fluidity of the vitreoua in myopia. 

TrfatmenL Nih 

Iritis, Iridocyclitis. 

Ofjjrctive Sifmptoni$* Discoloration and swelling of the iris 
and dulling of its pattern. The aqueoua ia cloudy ao that the 
pupil seems leas black than nonnal^ and in severe caaea there 
is hypopyon, or fibrinous, gelatinous-looking exudation, which 
often resembles a dislocated lens in the anterior chamber, or 
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there may be a diffuse fibrmoua deposit on the posterior 
surface of the cornea, and over the pupil (ocdtisio pupillcs). 
When there is much hypersemia, lisemorrhage in the iris 
stroma, or hypha&ma, may reiiult. Adhesions between the iria 
and the lens capsule may occur at the pupillary margin 
{posterior synechias) ; these may be partial or affect the whole 
circumference {sedudo pupiilaB\ and in the latter case the 
iris becomes bulged forwards {iri^ bombf), and secondary glau- 
coma may ensue. When eyclitis is also preaeut precipitates 
are found on the posterior surface of the cornea ("keratitis 
punctata"), and the angle of the anterior chamber becomes 
deepened in consequence of extensivej or even total, posterior 
synecMae. 

Suhstctive Spmpto^m. In acute cases photopliobia, lacry- 
matioUj pain in and around the eye and disturbance of vision. 
In chronic caaea only disturbance of vision, pain being absent 
or little marked. Between these two extremes all possible 
intermediate varieties are found. 

Sequelce. Atrophy of the iris ; secondary glaucoma in con- 
sequence of seclusio pupillae or cyclitis j atrophia bulbi after 
total posterior synechise ; cataraeta complicata, a^creta, cal- 
carea ; deep corneal opacities. 

j^tiolog]/, primary ; syphilis (hereditary or acquired), acro- 
fula, tuberculosis, rheumatism, gonorrhoea, acute infectioua 
diseases, diabetes ; traumatic, sympathetic, idiopathic. 

Secondary : keratitis, acleritia, cychtisj choroiditis, re- 
tinitis 

Iritis dia1)etica. Comparatively mild, but often with much 
exudation, hypopyon, dark-coloured precipitates. 

Iittis g-oaorrlioica> UBually in the later stages after other 
affections have appeared, in consequence o( general infection 
with the gonorrhceal virus ; it occurs, however^ without these. 
It is liable to exacerbations, with simultaneous recurrences of 
the urethritis and arthritia. 

Xritifl idiopathica. Acute or chronic. In the latter case it 
is usually associated with cycHtis and there are very numerous 
fine precipitates ('*k. p."), vitreous opacities, often choroid! tia^ 
retinitis, optic neuritis, and cataract ; tjie eyeball ^ ^Ve. %kA. 
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painleas, and it causes aimoyaiice only by lowering the visual 
acuity. 

Iritis rhemnatica. Inflammatory sjymptoms marked; 
numerous, but fine posterior aynechis ; great tendency to 
recurrence. 

XritlB BCrofaloBa, Chatacterised by large fatty-looking, or 
spongy, yellowish -grey pre<?ipitateB (** mutton-fat k*p.") ; pain 
Blight. 

Iritis sympatliica, I. Prodromal ata^e, or Bta^ of sym- 
pathetic Lrritation. Photoptobia ; rapid exhaustion by near 
workj from weakness of the accommodation; rarely pain, 
which may be at a point corresponding to the situation of 
the injury in the other eye. 

IL Fully developed iridocyclitis. Slighter form ; iritia 
serosa— J. ^., a pure cyclitia. Severer form : iridocyclitis, iisually 
of subacute typej commencing insidiously or suddenly, but 
never sooner than 4 to 8 weeks after the iiyury to the other 
eye. Almost always precipitates ; rarely hypopyon ; numerous 
fine vitreous opacitiea ] slight swelling of the papilla^ 

Sympathetic iritis is not to be dreaded in phthisis coruese., 
staphyloina comese, glaucoma abaolutnm, or phthisis hulbi ; 
nor in atropliia bnlbi, so long as the ©ye is free from irritation 
and not painful either spontaneously or to pressure. Prophij- 
Ictxis is of the first importance. It is best to enucl^ite in the 
following caaes : eyes with, extensive wounds especially in 
the ciliary region ; eyes containing foreign bodies which 
cannot be extracted; eyes with old wounds or irido- 
cyclitis which frequently and spontaneouiily become inflamed 
and painfuL If enucleation cannot be carried out, such eyes 
must at least be kept under observation, and the patient must 
be thoroughly impressed with the danger he runs. The pro- 
dromal symptoms should be described to him, so that he may 
seek medical advice in good time should they appear. Pro- 
phylactic enucleation is only contra-indicated if the eye has 
still useful viaionj or if this may be obtained by operation 
(iridectomy, cataract extraction, etc,). 

Treatment (See later, p. 164) 

Jritii BjpMlitica. Tends to recur frequently, ajid to 
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e associated with disease of the posterior parts of the 
globe, 

1. Usual picture of iritis : commonly in the secondary, 
rarely in the tertiary stage of syphilis- 

2. Iritu paptdom, or " condyloma " of the iris : yellowish- 
red flat nodulea in the swollen, greeniah irisj either a,t the 
pupillary or ciliary border, They occur in the secondary 
stage of ayphilie, and are absorbed under antiayphilitic treat- 
ment, leaving behind atrophic spots and broad posterior 
synechise, 

3. Instead of these niacroacopically viaible circumscribed 
nodules, a diffuse infiltration of the pupillary or ciliary portion 
of the iria may develop. Thie appears clinically as a very 
considerable sausage-like swelling, and leaves behind ex- 
ceedingly firm, broad poaterior synechia. This form also 
occurs in the secondary stage. 

4. Iritis gummosa is very rare and occurs in the tertiary 
stage. Yellowish spongy nodules are found, which may be- 
come very large. They finally degenerate or break through 
at the eonieo-acleral margin, in which case atropia bulbi ia 
usually the final result- 
s' Congenital syphilis. The iritis is usually combined with 

keratitis interstitialis, but may also occur without thia. 

Iritifl traumatlGa. Causes : Mechanical lesions, chemical 
irritations^ infection. Perforating wounds, swollen particles 
of lens matter, subluxated or luxated lens, tumours or cysti- 
cercus intraocularis. (Of, Irguries of the Iris.) 

Xritia tuber CTiIosa, l. Disseminated or miliary. 2, Solitary 
tubercle. (Cf. Tumours of the Iris.) 
Treatment of Iritis and Iridocydiiis. 
1, CaiiBal, directed against the primary disease. When 
this cannot be ascertained with certainty, diaphoresis and 
mercury should be employed in severe cases to hasten resorp- 
tion, provided that these are not contra-indicated by anything 
in the general condition of the patient- 
si, Symptoniaiic. Here mydriatics are of chief importance. 
They diminish the hyperaemia by lessening the size of the 
iri^ free synechise by dilating the pupil^ and give the ma 
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reat by pa-ralysing the sphincter. The most useful of these 
is atropin, wldch, towever, must be replaced by another 
mydriatic when symptoms of poisoniDg are produced— makise, 
dryness of the throat— or when atropin coiyunctivitis, or a 
recurrent scarlatinal or eryaipelatoua erythema occura. As 
subatituteSj acopolamin hydrobromate, duboiain sulphate, or 
homatropin hydrobromate may be employed. The latter of 
theae^ however, has a comparatively weak action, and is mostly 
used to demonstrate the presence of synechiJE and to facilitate 
ophthalmoscopic examination. 

These mydriatics are employed in } to 1 per cent, solution, 
J per cent, ointment, or in the form of gelatine tabellse. The 
amount should be regulated by the condition of the iris^ and 
no more tbim h necessary should be employed Too frequent 
instillation is useless, and may do much harm by causing 
irritation of the conjunctiva— atropin catarrh. When there 
ia much hyperseraia of the iria, solid atropin may be employed 
with the precautions mentioned under keratitia, or the atropin 
may be combined with cocain. The most powerful action ia 
obtained by instilling it before going to bed, on account of 
the cessation of the movementa of the pupil during sleep. 

When we have succeeded in dilating the pupil thoroughly, 
and, so far aa possible, in rapturing or stretching the synechia, 
and when at; the same time a diminutiou of the inflammation 
is noticeable, the atropin may be diminished, so a^ just to 
keep up the necessary mydriasia. In old people espedatly, 
the long-continued use of atropin is, whenever possible, to be 
avoided on account of the eaae with which an attack of 
glaucoma may be induced. When there is increase of tension 
—in cyclitls or aeclusio pupillee— the use of atropin must at 
once be given up. The action of the atropin may be aided by 
the use of dionin (cf. Keratitis, ulcus cornesB) or adrenalin, 
which at the same time diminish the pain. 

In addition to atropin, moist heat should be made use of, 

best in the form of compresses for 2 to 3 hours daily, Cold 

applications are only to be recommended in traumatic iritis. 

When there is much hypersemia the application of 6 to S 

■hes or Heurteloup's artificial leech to the temple has a 



I 
I 



THE IRIiS, THE OTHARY BODY 



151 



good effect ; m: diaphoresis with a hot-air apparattua, or with 
salicin, aspirin, or pilocarpin. Diaphoresis may also "be iiaed 
tci promote resorption, along with treatment by mercariala^ or, 
when the more severe inflammatory t^ymptoms have aubsided, 
sjubconjunctival injections of salt aolution (5 to 10 per cent., 
0'5 to 1 cc. — m. 8 to m, 15, every second day), or hetol 1 per 
cent. Hetol is especially employed in tuberculous iritis. 
Both eyes should be protected from light by darkening the 
room or by dark glasses, and the eyes should be uaed as little 
as possible ] the general regimen should be antiphlogistic^ and 
the bowels must be kept open. For severe pain the best 
remedies are hot fomentations, leeches, dionin, ointments of 
belladonna to the forehead {vide Appendix), electricity (cf. 
Episcleritis). When all these means do not give satisfactory 
results, an attempt may be made to improve the metabolism 
of the iris by a paracentesis of the cornea, with cautious 
drawing off of the aqueous ; the wound should be reopened 
daily. While inflammatory aymptoma are still present, iridec- 
tomy should only be performed as a last resort, when it ia 
urgently necessitated by increase of tension. 

After the ijiftammation has run its course, various sequels 
have still to be combated, 

1. Vitreous opacities. Subconjunctival injections of salt 
aolution or iodipin^ instillationa of dionin, diaphoresis, potas- 
sium iodide internally. 

2. Postm'tor syntchim. Attempt to free them with atropin — 
solution, solid, or combined with cocain— or by the alternate 
use of mydriatics and myotics. When synechiee are present 
in almost the whole circumference of the pupil an iridectomy 
should be performed— especially in chronic iritis — to prevent 
recurrences and aeclusio pupillse. 

3. Occlusio pupillm. When the membrane is thick and vision 
therefore much impaired, an optical iridectomy, downwards and 
inwards, should be undertaken^ or an extraocular iridotomy,* 

* Extraotnilai' jridotomy ia perforijitid thus * an inclHion Ih made at 
thfj limbuB with a keriitome^ and through thia the Iria ia drawn out and 
& cut made in it in & rudiEbl direction from the pupil to the periphery, 
no part lieing, however, excised ; it is then repkHied. In thia manner 
the danger of wonnding the lena ia avoided. —Taa 
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4, Sedmm pupUkk, An iridectomy should be p^rf onned at 
once, or when this is technically impossible from the marked 
bulging forward of the iris, after having firat transfixed the latter. 

fi. Total }X)8terior si/neckics. On accoUDt of the cyclitic 
roembraneSf iridectomy alone ia not practicable, but must be 
combined T^ith simultaneous extraction of the lens by Wenzel's 
method.* 

In 3, 4j or 5t if the lens is absent, iridotomy should be done 
in place of iridectomy, 

" Keratitis Punctata." ( Vide Precipitates,) 

Lens-like (getatinous) exudate in the anterior chamber. 
This is a fibrinous exudation, which is often bounded by a 
convex border, and so resembles a serai -transparent lens in 
the anterior chamber. It soon shrinks to a little flake and 
may quite disappear. (Cf. Iritis.) 

Melanoma iridis- {Cf, Tumours of the Iria.) 

Motor Anomalies of the Iris. 

I. Mpdriasis, Pathological dilatation of the pupil 

{a) Bpaatic ; an accompaiiinient of states of cerebml irritation, 
in many forms of migraine, and in irritation of the sym- 
pathetic. 

(b) Paralytic ; from paralyaisiof the branch of the oculomotor 
to the sphiacter iridia, usually combined with paresis of the 
ciliary muscle (paralysis of accommodation) — ophthalmoplegia 
intenia. It occurs either in conjunction with paralysis of 
other branches of the oculomotor, or as an isolated phenoraenon 
^in tabea, general jmralysis, syphilis; poisoning, especially 
with the mydriatics or with ptomaines (meat, fish, fruit) ; after 
diphtheria, in which case, however, the paralysis is almost 
always of the ciliary muscle and not of the sphincter ; trau- 
matic after contusion of the globe ; lastly, in glaucoma. 

Trea^ent must b© directed to the causal disease ; locally, 
my otics and el ectri city may be used. Post- diphtherit ic paralysis 
of the accommodation disappears of itself, but its cure may be 
hastened by general tonic treatment. 
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Qornea, but ako through the im tuod Atitenor capsule of the lens.— Taa. 
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II. Myosis. A pathological conatriction of tlie pupiL 

(a) Spastic: commencing meningitis; the use of myotics, 
opium, chloral, nicotin, alcohoHc poisomng ; sometimes in 
hysteria. 

(h) Paralytic (spinal myoaiia) : paralysis of the eervica] sym- 
pathetic (cf. Horner's symptom complex), tabea, general 
paralysis. Iii the latter two conditions the ao-caUed Argyll^ 
Hobertson pupil is oft-en found^-reflex immobility of the pupil, 
i.e.i absence of the light reaction, with preservation of the 
reaction to accommodation and convergence. 

Treatment. That of the primary disease. 

Mydriaaii. (Cf. Motor Anomalies of the Iris,) 

My OBIS. (Cf. Motor Anomalies of the Iria,) 

Occlnsio pupillse. Closure of the pupil, which causes loss 
of visual acuity. (Cf. Iritis.) 

Treatment, when vision is much impaired, iridectomy or 
extraocular iridotomy. 

PrecipitateB (" KemUtu Pmictaki % (Cf , Cyclitis,) Deposits 
on the posterior surface of the cornea, in the angle of the 
aBterior chamber, on the iris, or on the anterior lena capsule 
in the pupillary area. They are diagnostic of an inflammation 
of the ciliary body— cyclitis, iridocychtis, keratitis, especially 
interstitial. They appear as* small (sometimes scarcely visiMe), 
round, brownish, or yeUowish-grey points, chiefly in the lower 
half of the anterior portion of the eye. In syphilitic, scrofulous 
and tuberculous iridocyclitia, larger, spongy, greaa.y-looking, 
grey or yellowish deposits occur (" mutton fat k.p/'X 

Precipitates of leiu rmitter are rare. The deposits are bluish- 
white, transparent, glassy," and irregular in form, and consist 
of swollen fragments of lens which have escaped from the 
capsule. They require no treatment per se. 

The treatment combats the cyclitis, iridocyclitia, or keratitis, 
of which the precipitates are a symptom, On!y when they 
are very abundant is an attempt to be made to remove them, 
at least partially, by evacuating the aqueous and so flooding 
them out. This treatment at the same time has a beneficial 
action on the primary disease. 

Prolapee of the Iris is a consequence of periotations of tha 
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in tke area of the iris, or of the most anteiior par 
in mnaeqtience of woxmds or peritarating olcers. It 
may be partial or total, and soon becomes coT?ered with a 
deposit of fibrin, and ailhe£res to the aides of the perforation. 
The resulting dcatrii may be Bat or ectatic (Cicatr. com. d 
synech. ant^ myocephalon, teucoma adl^erena, ♦^rtaphyioma 
eoiBMB partiale a^ totaJe, phthisis cornes). 

^^em^fnttu. Receut ^maJl prolapses mwst aLway a be excised^ 
after freeing the aiihesiona all round from the aides ol the 
perforation. So much iris should be eicised that a properly 
formed coloboma, with free pillars, reaulta. In old prolapses^ 
m ovdef to avoid rise of teuaiou, the cicatris: should be 
iiiii|iliimfid wben %t, and the iiia then freed ; or aa iridectomy 
may be performed. An attempt may be made in some cases, 
where the prokpee is not peripheral, to divide the adhesion 
with a Oraefe'a knife without trephiniDg, but the resolts 
are inferior to those obtained by the other method. Large 
prolapses, when they threaten to become ectatic, ahould be 
punctured or partially excised, (Cf- Ectasia comeae.) 

RettOT^raiom of the Iria, (Cf. Injuries of the Iris.) 

Seclasio pupills, or ah at ting off of the pupil, is the conse- 
quence of ring synechia of the ptipiUary margin with the 
lenft capHuJe or «5omea (after central perforating ulcers). 

It leads to a convex bulging forwards of the iris (iris bomb^) 
ftiid secondary glancoma, and must be at once treated by 
Opeffttion. When the anterior chamber u very shallow the 
btUging iris should be trana fixed with a Graefe's knife intro- 
duced at the limb as ; otherwise iridectomy should be under- 
taken. If the iens is absent, iridotomy may be performed by 
cutting through the iris and any membranes or remains of lens 
lying beneath it with a Graefe'a knife ; the incision shoidd He 
perpeudicukrly to the direction of greatest tension in order 
to obtain the widest possible gaping of the wound. Afterwards 
atr<ipifi ifl iiifitillftd, and when neceasaiy the iritis treated. 

Sympathetic IridacycIitiB. This disojiac occTipies a place 
jiTiwrL on account of its cause, and the very great frequency 
it leark to destruction of the affected eye. The 
hsM been referred to above. When sympathetic 
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iridocyclitis has already broken out, the enucleation of the 
exciting eye ia demanded, provided that there is no useful 
vision in it, nor any hope of obtaining useful vision by opera- 
tive interference. Yet even this measure is not always 
auecessful. 

Where some vision remains in the exciting eye it should not 
be enucleated at once, but the sympathising eye should be 
treated according to the rules given above ; protection of the 
eye from light — best with a bandage— is of much importance. 
Operative measures should, whenever possible, be postponed 
until the eye has been long free from irritation ; even when the 
tension ia raised myotics should be tried first. In addition, 
an ener^tic course of mercurial inunction should be com- 
menced, and subconjunctival injections of salt solution or 
sublimate used, 

Synechiie, Anterior. (Of. Incarceration, and Prolapae of 
the Iris.) 

Synechim, Posterior. Adhesions between the iria and lena 
capsule, in consequence of inflammation. They affect either 
the pupillary margin alone, in part of its circumference or aU 
round (posterior ring synechia or seclusio pupillse), or the 
posterior surface of the iris partially or totally (total posterior 
synechia). 

Treatment. An attempt is made to free the synecbiifi by 
mydriatics, or by the alternate use of myotics and mydriatics 
(cf. Iridocyclitis): even if this is unsuccessful the adhesions 
may become stretched, when they appear aa brown or grey 
stripes, projecting into the pupillary area from the free border 
of the iris. When the synechise are very numerous an iri- 
dectomy must be performed, in order to prevent the occurrence 
of secluaio pupillae. 

In total posterior synechia the anterior chamber may be 
normal, or, in consequence of the shrinking of ey clitic mem- 
branes, abnormally deep. In other cases, where there is much 
cicatricial shrinking of exudates behind the lens, the chamber 
may be shallower or absent altogether, but this occurs 
uniformly and not, as in seclusio pupillse, with a deep portion 
in the centre corresponding to the pupil. Ordinary iridectomy 
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is impoaaible in total posterior synechia from the firmnesa oi 
the adhesions ; it may be carried out with aimultaneoua 
©itraction of the lens by Wenzd'a method (vide p. 152, foot- 
note). In aphakic eyes iridotomy may be perfonned. 

Tremulous Iris. (Cf. Iridodoneaia.) 

Tnherculoais iridia. (Cf. Iritis and Tmnoura of the Iris,) 

Tiunours of the CiliaTy Body, Myoma, myosarcoma, and 
lepra nodules are rare forms ; the following are commoner, 

{a) Sarcmrvata, At first thase are hidden by the iris ; but 
later, by looking in obliquely and with a fully dilated pupi], 
they may be observed as greyish -brown prominences. In their 
further growth they usually penetrate the root of the iriSj and 
appear in the anterior chamber- 

Treatment. Excision of the eyeball as soon as the diagnosis 
has been made with certainty. 

(h) QumTnrtta. Yellow-greyj breaking down masses pene- 
trating, like the last, into the anterior chamber, or more rarely, 
through the sclera along the anterior ciliary vessels. 

Treiittnent energetically antisyphilitic Jjocally : atropin, 
hot fomentations, dark glasses. When there is much irido- 
cyclitis, and the sclera is extensively destroyed, excision of the 
globe. This should also be performed when, after healing or 
breaking through, a painful atrophic ball is left not free from 
inSammation. 

TnnionTs of the Iris. 

1. Serous Ci/sts. Usually after perforating wounds of the 
cornea. A grey transparent cyst arising in the iris stronaa, 
and gradually growing towards the posterior surface of the 
cornea. Often resulta in secondary glaucoma and blindness. 

TrmtjneTit Operative ; removal as completely as possible, 
through an incision in the periphery of the cornea. 

2. Tnbercidoids. (a) Disseminated, miliary tubercles. 
Inflammatory symptoms and pain usually slight ; grey, fatty 
nodules in the iris stroma, which may be spontaneously ab- 
sorbed ; almost always combined with iridocyclitis. 

{b) Solitary tubercle. Appears as a grey or yellowieh-grey 
tumour, without marked iufiammatory ayniptoms. It slowly 
perforates the globe at the periphery of the cornea, and in 
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contradistinction to sarcomaj breaks down and leaves an 
atrophic eyeball, 

TreatmenL General antituberculons treatment,* Locally : 
that of iritis. Spontaneous cure aoraetimes occurs. Emiclea- 
tion should be performed when the diaeaa© is progressing, 
when the ball is becoming atrophic, as shown by lowered intra- 
ocular tension and poor projection^ or wheti the eye is 
anm^irotic 

3. Pseudolithercidosis. Tubercle- like nodnlea occur along 
with iritis in leukiemia and pseudoleukaemia (rarely) ; also 
from the entrance into th© anterior chamber of the hairs of 
certain caterpiUara — ophthalmia nodom. Nodules may also 
occur Bimultaueously in the conjunctiva and cornea.+ 

Treatment is the same as that of iritis. Solitary nodules^ if 
they do not respond to other means, maybe excised along with 
the affected portion of the iris. 

4. SypkUiiic fwwiotfrjj— usually condylomata (papules). 
Browu-red or yellow -red flat tumours at the pupillary or 
ciliary margin of the iris, which become absorbed under 
antisyphilitic treatment. Gummata are rarer aud appear as 
yellow, spongy nodules, which may grow to great size and 
even break through externally, If this happens enucleation 
will usually become necessary finally, in spite of energetic 
antisyphilitic treatment. 

5. Sarcfmiata, VascTilar, quickly growing, usually pig- 
mented, often breaking through externally. They may arise 
from any part of the surface of the iris, a point of distinction 
from condylomata. Iritis only occurs somewhat late in ita 

* ReceDtly vetj' good results have been reixirtcd from the use of Bub- 
cutaneoiia injectioxiH of tuberculin (tuberculin in water 9 j glycerin 1) in 
inci'eaE5iug do&es. At firat about tt^ao raiUigraiu i& used daily, the doae, 
regulated accordinp to the reaetioD, rising' rapidly later to 3 to 5 
zDitligrama. The introdnction of air into the Anterior chamber, and aub- 
oonjuncti?al injeotions of 1 per cent, hetol (1 co. — ni. 15 every eeoond or 
Ihird day) have alao been practised. 

+ lu order to make the differential diagncais eubcutaiieouH. injeotionv 
of tuberculin may be employed. 1 to 2 DiiHigrame are injected to com- 
mence with, and if no riae of temperature occura within three daya^ 3 
milli^TamB more are tiaed^ or, after another two days, 5 mlUigramB. If 
even theu uo tim of temperature i» obeerv^, it m &t least very unlikely 
that the nodules are tyberculone. 
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eOlirfte. In doubtful caaes mercurial treatment may be tried 
asad will have no effect on a sarcoma. 

Treatment If very small, total removal by an extensive 
iridectomy ia possible. Otherwise the globe should be excised, 
or if the turnout has already broken through externally the 
orbit exenterated 

6. Mela7wm<t, An innocent, black tumour, situated either 
in the iria stroma or at the pupillary margin — the equivalent 
of the '* grape clusters "of the horse. They may fall off and lie 
free in the anterior chamber, or float in the aqueous. They 
grow very slowly or not at all, but may, though rarely, give 
rise to Barcomata. 

When rapidly increasing in size under observation they 
should be excised. 

7. Mymiata, Leprosy/ nodided. Very rare. Excision of the 
tumour^if neceeaary enucleation of the globe. 

8. GrcMiidoTmi. 

(a) Old name for the solitary tubercle. 
(6) Granulating proUpse of the iris. 
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Fluidity of the VitreotLS, Occurs as a result of diseasea of 
the choroid and retina, and also in ectatic eyes. It leads to 
lowering of the intraocular tei^sion, separation of the retina, 
and tremulousness or luxation of the lena Not infrequently 
there is a formation of choleat^rin crystals, which float about 
in the vitreous in the form of glittering specks {synckysU 
miniUla/ns), This occurs alao without any of the above- 
mentioned diaeaaes, in the otherwise normal eyes of old 
people. 

Treatt/ient is of no avail . 

Foreigni Badiea in tlie Vitreona. 

1. Foreign bodies in the narrower aenaei, which have entered 
through a perforating wound 

These must be removed as soon as possible, on account of 
the iritis which may be aefc up, even after a considerable 
interval, and the danger of sympathetic inflammatioTi in the 
other eye. Their extraction also becomes more difficult later^ 
on account of the increasing opacity of the vitreous. The 
dia^gnosis is made with the ophthalmoscope, provided that the 
media are clear or not too opaque ; with the sideroscope and 
electromagnet in the case of splinters of iron ; and with the 
Rontgen rays. (Cf - Injuriea of the Sclera,) 

The best prospect of successful extraction is afforded by 
splinters of iron. It is i>erformed through the recent wound, 
or in old cases through a meridional incision in the sclera (for 
details aee Injuries of the Sclera). If their removal cannot be 
effected, further interference is only to be abstained from, if 
the eye remains quite free from irritation. Should, however, 
severe inflammation set in, or be already present^ it is 
imperative to enucleate, on account of the danger of aympa- 
thetic ophthalmia, 

2. Foreign bodies in the wider sense — dislocated len&^ 

ISO 
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cysiicerctis. The removal of the former without damage to the 
eye from loss of vitreous and separation of the retina ia 
practicaUy impossible. It should therefore be left alone. If 
iridocyclitis or secondary glaucoma ensusj an iridectomy may 
be performed to combat theae complications, or if this is 
without effect, an optico-ciliaiy neurotomy or enucleation of 
the ball On the other hand the removal of a cysticercua 
mudt be undertaken at the earliest poaaible moment ; other- 
wise the eye will be loet from iridocyclitLa. Unfortunately the 
reaulta are by no means always good, but at least it should 
always be attempted 

Opadties of the Vitreom. In the form of freely movable 
dwat, Makea, threads, meshworks^ or membranes. The sub- 
jective complaint is of myodeaopaia {Moiiches volantest 
J^egende Miitken) and of diminished visual acuity. The 
diagnosis can only be confirmed with the ophtbalmoacope. 
Neurasthenics often complain of myodeaopaia, although 
nothing can be found with the ophth^moscope. It is possibly 
caused by phyaiological opacities in the vitreous, and ig es- 
pecially i noticed on looking for a long time at a bright^ 
umformly lighted surface. 

Causes. Inflammation of, and haemorrhage (spontaneous 
or traumatic) from» the uvea and retina^ 

Treatffient consists in the use of aorbifacients, but there is 
Uttle pioapect of aucceas except in recent cases. Diaphoresis 
is especially indicated— e-^f., by aspirin (2 to 4 grms*^ — dr. i to 
dr. 1) or aod. salicylat (2 to 6 grms.— dr. Jto dr. 1 J before going 
bed), Ktiasian and Turkish baths have a greater effect, and 
electric and light baths may also be used. 

A further means of obtaining absorption is by auhconjunc- 
tival ipjectioas of 6 to 10 per cent, salt solution or sodium 
iodide solution, or 

ft lodipuri 001-002 

Totasa. iodidi . . , . ..20 

Aq. dentin 30'0 

S. 0"5 to 1 cc,^— m, 8 to m. 16, every second or 
third day, 
or lodipin lo per cent, (Of* Introduction.) 
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Id syphilitic cases en&rgetic mercurial treatment must be 
instituted, best by inunction of 3 to 4 grms. (dr, J to dr. 1) 
per day in adulta, or of 0'3 to 1'5 grma. (gf. 6 to gr. 20) in 
children. Or pills may be used. 

K Hydrarg. perchlor 0*1 grm. (gr. IJ). 

Kaolin q.s, ad pilDl. , , . 100 

S. B^in with three pills daily and increase 

the number by one per day until ten are 

being taken. 

Or— 

ft Hydrarg. perchlor. . . . . 0"3 gnn. (gr. 5). 
Qninin. bydrochlor. . , . 0*6 „ "^gr* 10). 

Succ. liquir .9-5 „ (dr, 2^), 

Ft. pil. ...... 60 

3, One to two pills Uiree times a day after food. 

Or intramuscular injections (cf. Introduction) of 1 per cent, 
sublinmte solution with S per cent, aalt aolution— 25 to 30 
iiyections in all ; or 

R Hydrarg* bicyanid. . . . ,01 

Glycerin 2-0 

Aq. d6$tilJ 18-0 

8. 1 CO.— m* 15— dflUy. 

ft Hydrarg, aoaoiodoL , . . .0*8 

Potaas. iodid 1-6 

Aq. deatill lO'O 

9. 1 cc— m, 1 5, daily. 

R Eydrarg. aalicyL 1*0 

sive Hydraig. thymoli. . . . .1-0 

Paraflin liquid 10^> 

B. 1 cc.^m. 15 every 6 to 7 days (6 to 10 
injections in all). 

Finally, saUn© mineral waters are useful, Marienbad^ 
Kreuzbrunnen, Franzenabad, Elater, Tarasp (Ursusbrunnen), 
etc. 

Treatment muat be continued for weeks or months^ aincfi 

W 
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imi^oyemeiit is ofteD only noticeable after a considerable 
tima 

Prolapse of tho Vitreous. After perforating wouads of tlie 
globe. If the prolapse is small it may be snipped off and the 
conjunctiva sutured over the wound ; if large, it is always 
associated with severe complicaticms, which make enucleation 
imperative. 
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Faoility in the use of the ophthalmoscope ia necessary in 
order to diagnose diseases of the choroid, and aince a descrip- 
tion of them which would be of any value^ especially to 
be^nnera, cannot be given in a few words, readers must 
refer to the text hooka for fuller detaila. 

Ablatio cboroidese (Detachment of the Choroid). Visible 
with the ophthalmoscope as a grey to blackish-brown swelling 
projecting into the vitreous. 

uEtiology. Injuries, operations — extraction of cataract, 
iridectomy for glaucoma— tumours in the outer layers of the 
choroid ; lastly in atrophic globes^only demonatrahle with 
the microscope, 

TrealTifWiit. The separation caused by iiyurieB and opera- 
tions produces no diaturbance, and diaappears in a short time 
spontaneously. When tumours are the cauae— spontaneovia 
appearance, disturbance of vision soon or late according to 
the situation—the earliest possible enucleation of the globe i& 
urgently required, 

AtrDpMa choroideaB i^ the &ial result of choroiditis exsu- 
dativa and ia not amenable to any treatment. 

Choroiditis ezsndativa. 

Subjective Symptanu. Flickering of objects, photopsia, 
metamorphopsia, micropsia, diminution of the light senae, 
scotomata relative and absolute (cf. Introduction), of aH sizes 
and shapes. The diagnosis can only be made with the 
ophthalmoscope. 

Etiology. Most commonly, acquired syphilis. It is rarer 
to find it in congenital syphilis, but when it does occur the 
ophthalmoscopic appearances ate to some extent diagnostic ; 
the choroidal aud retinal pigment is much involved, giving a 
picture like that of retinitis pigmentosa ; choroiditis areolaris 
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and chor. anterior are also characteristic. General disturb- 
ances of nutrition— anaemia, scrofula, great Heat, myopia, and 
diseases of the liver are among the causes. It is often 
associated with keratitis interstitialis — choroiditis anterior. In 
some cases no cause can be ascertained. 

Treatment is directed against the causal disease and, in 
recent cases, must be energetically carried out. Inunctions 
and intramuscular iigections of mercury may be used, even in 
non-syphilitic cases, provided there is nothing in the general 
condition of the patient to contra-indicate them ; in addition, 
diaphoresis, bleeding, atropin, protection of the eyes from 
light, subconjunctival injections of 2-5-10 per cent, salt, or 
1 to 2 per cent, potassium iodide solution. 

R lodi. purl 001-002 

Potass, iodid. . . . . .20 

Aq. destill 300 

S. 0*5, to LO cc. — m. 8 to m. 15 every second 
or third day. 

Over-use of the eyes must be guarded against, even after the 
disease has run its course. In old cases treatment is merely 
palliative, and consists in the internal administration of 
potassium iodide, or in subconjunctival injections of 5 to 10 
per cent, salt solution, or of 1 in 5000 hydrarg. cyanid. 

R Hydrarg. cyanid 001 

Sod. chlorid 0*1 

Aq. destill 60*0 

8. 0*26 — m. 4 to be injected subcon- 
junctivally every day. 

Choroiditis suppnrativa. 
Etiology, (a) EctogemruB infection. 

1. Perforating wounds ; operations. 

2. Ulcers of the cornea ; infected prolapses of the iris. 

3. Cystoid cicatrices, thin ectatic scars of the cornea with 
anterior synechias. 

(6) Endogenous infection. 

1. Septic embolism {metoitatic choroiditis)^ most commonly 



THE CHOROID 



I^ 



from pysemia after confinement ; or in children from suppum- 
tive Lniiainination of tte umbilieua, vacciDation, gastro- 
enteritis, or more rarely^ the acute infectious diseases. 

2. In meningitis, especially cerebrospinal. It occurs chiefly 
in children > and baa a relatively mild course. 

3. In orbital cellulitis and tbroinbosia of the orbital veins. 

I* Acute farm. CEdema of the lida and con]nnctiva, chemoais, 
eloudincas of the aqueous, hypopyon^ frequently iritis. There 
IB much pain and fever, and it may end in panophthalmitis and 
phthisis bulbi, or in atrophia bulbi. 

Treatttient, Only pa lEati ve f o r the pain. Hot f om en tat ions, 
narcotics ■ when panophthalmitis is commencing, deep incisions, 
in order to evacuate the pus and to relieve the intraocular 
tension j enucleation. 

II. Chronic form (FseudogHmna, amaurotic cat's eye), occurs 
almost exclusively in children, and is characterised by its chronic 
course, the globe remaining pale, the iris normal or later 
atrophic, and the aqueous and lens clear. From the vitreous 
a yellow grey reilex is observed^ which is frequently mistaken, 
especially in children, for an intraocular tuinonr (glioma). In 
the differential diagnosis the intraocular tension is of cbief 
importance ; it is usually diminished in choroiditis suppurativa 
chfonica, but normal or increased in glioma. In addition 
pseudoglioina leads to shrinking and diminution in size of the 
globe, while glioma perforates it and grows externally. Lastly 
ghoma occurs only in the first four or five years of life. 

TreatmejU. In doubtful cases the globe should be removed ; 
otherwise expectant treatment may be adopted i enucleation 
being proposed only when there are repeated attacks of in- 
flamnTation or pain. 

Detachment of the Choroid. (Cf . Ablatio choroideae.) 

Hsemorrhage into the Choroid. 

^tioiogi/. Injuries ; or spontaneously in high grades of 
myopia and in the progressive form. 

TreatiTient aims especially at the avoidance of congestion—' 
rest, laxatives ; absorption may also be promoted by the 
internal administration of potassium iodide, diaphoresis, sub- 
conjunctival injection of 5 to 10 per cent, salt solution, or I tcv 
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9 per oeot. dionin ; or dionin in powder a« an insufflation, gt 

in & to 10 per cent solution as an instil Jation. 

Bnptiire «f the dioroid. A consequence of contusions of 
tlie ^obeu It h only visible with the ophthalmoscope, but is 
often al first Mddea by h^morrha^ in the vitreous and retina. 

Shraimeni, Nit. 

Tnherciiloei^ of tha Choroid. 

1* Disgeoiinated <^ fmliary. Chiefly of impoitauce ai* stlp- 
portuig or rendering eertmn the diagnoda of general miliary 
tabercalosis, of which it is a symptom. 

TrtsaMmeM, Nil. 

2, Soltt^rif tuhfT^^ ia very rare, and occnra chietty in young 
IKitient^, associated with tuberculosis of the brain. It may, 
however, be the only focus in the body. The eye is always 
lo€t, and therefore enndeation should be performed em early 
as possible. 

Tumoxin of the Choroid. 

(a) Malignant. Metano- and le^ito-tattOTJia. 

Stage L Only visible with the ophthalmoscope as a tumour 
projecting into thevitreoua, with a detachment of tho retina over 
it. If the tumour itself ia not visible under the retina or as 
metastases in other parts of the fundus, it is necessary to trans- 
illuminate the eye, in order to substantiate the diagnosis. 
Spontaneously arising detachments of the retina situated 
in the upper half of the fuucLm are always suBpicious. The 
intraocular tension sometimes gives iinportant information, 
since it tends to be diminished in simple serous detachment^ 
but normal or increased in detachment from a tuniour. 

Subjective aympfconis : Defect in the field of vision and 
diminution of visual acuity as in detachment of the 
retina. 

Stage n. Increase *of tension. Symptoms of acute glau- 
coma, especially severe pain. Ophtbalmoacopic eianiination 
is usually inipossible on account of the cloadinesa of the media, 
but a detachment of the retina may be observed as a grey 
reflex behind the lens. Later, the lens becomes opaque — 
cataracta glaucomatosa. If the eye was already amaurotic, 
before the attack of acute glaucoma came on, this is in favour 
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of the presence of a tumour, since the sequence of events is 
the reverse in primary glaucoma. 

Stage III. Breaking through of the tumour externally, 
either at the periphery of the cornea, or along the vortex veins 
or ciliary vessels ; a dark prominence appears at the aflFected 
spot. It may also travel along the optic nerve, in which case 
exophthalmos occurs. The pain now becomes less, and the 
tension normal. 

Stage rV. General dissemination. 

Treatmemi. Enucleation at the earliest possible moment 
In Stage III. exenteration of the orbit. 

Metastatic Ca/rcmoTnata also occur and in the case of metas- 
tasis from carcinoma mammae may have an adenomatous 
structure. Angiosarcomata— endotheUomata and perithelio- 
mata— may also be found, and are diagnosed and treated as 
described. 

TreaUiMmt. Enucleatio bulbi 

(6) Bevdgn, Cavernous angiomata (very rare). 
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The diagnosis of the diseases of these structures is only- 
possible with the ophthalmoscox>e, and the larger text-books 
must be referred to for details. A short description of the 
ophthalmoscopic appearances would be valueless to the un- 
practised, while to enter into details would cause this book to 
exceed its limits. 

Ablatio retinas (Detachment of the Retima^ Amotio retmce) 
is caused by serous fluid, blood, tumours, or the cysticercus. 

Etiology. Cicatrisation after perforating wounds or opera- 
tions, fluidity of the vitreous, shrinking of the vitreous after 
iridocyclitis, choroiditis— in these cases, on account of the 
opacities of the media, the separation is not usually visible 
and can only be proved to exist by testing the projection of 
light. Myopia ; separation by pressure from beneath — 
tumours, cysticercus, choroidal exudates, and haemorrhages. 

Stitjective Symptoms, Visual disturbance : metamorphox>sia, 
photopsia, contraction of the field of vision. The usual serous 
form of detachment occurs most commonly in the lower half 
of the globe, so that patients complain that they see only the 
lower half of objects. 

Treatment. In spite of the many measures proposed, treat- 
ment is of little avail in this grave malady, and even when 
improvement is obtained it is too often merely transitory. Of 
chief importance, in order to prevent extension of the detach- 
ment, are complete rest in bed, light diet, and the use of 
purgatives. An attempt is made to induce the retina to 
become re-applied by keeping up pressure on the eye with a 
bandage ; or by subcoi^jimctival injections of 2-6-10 per cent, 
salt solution, 1 cc. — m. 15 daily with the addition of 1 per 
cent, cocafn, eucain, or 0*1 -per cent, acoin, or — 
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R lodi. puri. . . , . . 0'01^'02 

Potass, iodid, 2*0 

Aq, deBtm. , 300 

(Panaa), 

or 2| per cent, iainglase solution witt 2 to 3 per cent, salt 
solution (de Wecker) ; 20 per cent injection of salt solutioD, 
with puncture of the sclera 'with the thermocautery at the 
flite of the detachment, haa been practised, followed in the 
next week by Heurteloup'a artificial leech to the temple, and 
so on in alternate weeks (Dor). 

More energetic measures are : Scleral puncture at the 
situation of the detachment and drawing off of the aubretinal 
liuid ; cutting through the membmuea in the ^itreoua and 
incising the separated retina by Deutsclimann'a method ; 
injection of the vitreous of rabbits. The two latter methods 
are comphcated, uncertain, and only to be employed by those 
specially skilled in operations on the eye, 

Amhlyopia==weak vision incapablo of being improved by 
glasses^ It results either from opacities of tlie cornea, lenft, or 
vitreo'us, or from lesions of the light perceiving apparatus — 
the retina^ with which may be included the choroid, since it 
partly nourishes it, and the optic nerve. Finally, amblyopia 
may depend on some cause which eludes our present means of 
examination^ — functional disease. To this latter group 
belongs : 

Congenital amhlyopia. Often associated with other con- 
genital anomalies— coioboma of the iris and choroid, persistent 
pupillary membrane, astigmatism, etc. Unilateral amblyopia 
results in strabismus, bilateral in nyatagmns. 

No tr^atni^nt 

Amblyopia ex anopsia is a consequence of a hindrance to 
vision occurring in early cMldhood— congenital cataract, 
opacities of the cornea^ etc. 

Treatment. Specially good results are obtained in cases of 
cataract., the removal of which, in earliest childhood, is not only 
possible, but urgently indicated The amblyopic^ often squint- 
ing eye, must also be exercised by covering up the other, bo 
as to improve the functional power of the retina. 
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aleoboi and tobacco amblyopia ; peiipliera] contrajction of the 
field of viaioD— quimjie, aaJicm, filii mas ; d^y blindness. The 
final result h either core or atrophic degeDeratiOD of tlie 
papiUo- macular bundle — the ktter beiog eihown by grey dis- 
coloration of the temporal half of the disc. 

TrtalTfienL Above aU, avoidance of the toxic agcats* In 
ctcute poisoning soda tartarata 10X> to 200 grma. (dr. 2i to dr, 5) 
in order to promote eliini nation of the poison by the kidneys. 
In poisoning by gasea: venesection UV—^Xi gnus, per kilo 
(about 02. i to oz. J per 10 Ife.) of body weight, with subsequent 
injection of double that amount of 0*6 per cent, salt solution. 
Aftertreatment ; strong coffee or cognac, inhalations of amy! 
nitrite. 

In chronic poisoning— especially by alcohol and tobacco* 
These must be absolutely ^ven up ; according to some authors, 
however, not suddenly. Energetic warm rubbing and massage, 
mild purgatives, injections of strychnin nitrate 0*005— 01 
grm- (gr. t^ to gr. i), potassium and sodium iodide internally, 
the constant current. In drunkards, improvement of the 
heart's action. 

In carbon bisulphide poisoning : cessation of exposure to 
the fumesj tonics, ayrup, ferri iodidi. As a prophylactic 
measure, the use of inhalers. 

In quinine amaurosis: amyl nitrite, digitalis, potassium 
iodide. 

Iq lead poisoning: prophylaxis^ potassium iodide, dia- 
phoresis* 

In methyl alcohol poisoning — from the use of Jamaica 
ginger, wood-spirit, peppermint essence, or in workers in these 
substances : injections of pilocarpin, large doaes of potassium 
iodide, strychnin, iron. 

N.B. In carbon bisulphide and methyl alcohol poisoning 
cerebral symptoms are the first to appear— vomiting, malaise, 
laasitude, giddiness— while blindness occurs later. The 
progno&ia is also worse than in ethyl alcohol or nicotin 
poiaoning. 

A&ietnia retiite. Causes : embolism of the central artery 
■tiaia. Urge losses of blood, paracentesis abdominis for 



THE RETmA AND OTTIC NEEYE 



173 



asciteSi collapse stage of cholera, quinine or potasaium bromide 
poisoning^ fainting. 

Treatment : according to tli© aetiology. 

Afiaemia Eervi optlcl. In emlwlism of the central artery 
and general ancemia. 

Treatment : that of the cause. 

Afithenapia. 

1 ^ Accmwiodative astkenopm in hypermetropia. After using 
the eyes for a short time for near vision objects become 
indistinct and miety. 

Treatment. The preacription of glasses for Dear work. 

% Muscular astfi.enopia^ in the higher degrees of insuffi- 
ciency of the interni. Before becoming actually indistinct, 
near objects begin to move on one another ; the trouble 
disappears at once if one eye is closed. 

Treatment. Prisms with their bases inwards— not more 
than 4 to 6 degrees before each eye ; or teuotomy of the rectus 
esternus. 

3. Fwictional asthenopia (hysterical). Pains in the lids, 
eyeball^ and head after using the eyes in near vision for a short 
time» or continual sensitiveness to light (kopiopia hysterica). 
Errors of refraction and of muscular balance must naturally 
be excluded by thorough inveatigatiou. 

Treatment Chiefly psychic ; also electricity, especially the 
constant current to the eye or forehead. 

Atrophia nervi optici. For the ophthalmoscopic appearance 
in the different forros— poat-neuritic, primary, descending, and 
post' retinitic— the text- books must be consulted. 

The field of vision for colours is contracted earlier than that 
for white and concentrically, whereas in glaucoma contraction 
for white proceeds along with that for coloursj and is more 
pronounced on the nasal side. 

jEtiotogf/. Optic neuritis (intraocular or retrobulbar), 
neuroretinitis, choroiditis, retinitis ; descending degeneration 
after compression of the optic nerve or tract, especially in 
the brachy cephalic form of skull; hydrocephalus, multiple 
sclerosis, tabes, progressive paralysis, alcohol, lead, nicotin, 
syphilis, diabetes; after chills and febrile diseases, Ics^a ^^ 
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biood; embolism of the cenlral artery, injuriea of the 
nerve- 

Treatment. First aud chiefly that of the primary disease. 
Fot*" the disease of the nerve itself : tonic regimen* The 
constant current with a atreagthof 2 railliampfere^ is also used, 
the kathode being applied to the closed lids, and the anode to 
the haek of the neck ; after a few minutes the current is 
reversed. Injectiona of strychnin and hydrotherapy may^lao 
be employed. 

Internally : potassium ot sodiimi iodide or mbidimn iodide, 
which has the least tendency to produce iodism^ but ia BX- 
pensive ; or argent, nitratis 01 grm, (gr, i) in a pill— 1 or 2 
pills three times daily. Inunction a of mercmy are of very 
doubtful value in the atrophy which ensues in the later stages 
of syphilis — especially in tabes ; if used at all in these cases it 
ia necessary to keep careful watch on the visual acuity, and to 
discontinue the inunctions at once if it h becoming dimin- 
ifihed. 

The best results are obtained in post-neuritic atrophies, 
the worst in primary atrophies associated with cerebro- 
spinal diseaaes^tabes, multiple sclerosis and progressive 
paralysis. 
Colour-blindness (Daltrniwrn). 

{a) Congmiitali may be total, for all colours, or partial for 
one pair of complementary colours — red-green, or blue-yellow 
(violet). The latter is very rare. 

Although the condition is incurable^ its detection ia im* 
portant, especi^y in railway eiervants and aeameji. In order 
to make a certain diagnosis it is always necessary to use 
several methods of (testing. The candidate must not be asked 
to name the colours of the objects placed before him^ for on 
the one hand, many colour -bHnd persons can do this quite 
correctly by observing the differences in luminosity which 
have always been familiar to them ; on the other handj many 
individuals with normal colom* sense are unable to give the 
proper names to colours. 

1. Tbe simplest method is with Iloinigren*s woo/#, of which 
it is most important to obtain a proper assortment— such aa 
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is sold by Frl. Letty Oldberg of Upaala, or 8. Dorffel of 
Berlin. Th© method of uajng them is a^ follows : — 

(a) Test for Green. The l>lue-green and yellow-green wools 
(pacJtets ii. and iii,) are not used at first, and are | put aside. 
The reraaining strands are laid in a proraiscuous heap upon 
the table. The surgeon then picks out and shows to the 
examinee five green bundles without naming them ; he retains 
the light aea-green bundle and mixea the rest with the heap ; 
he now requests the candidate to pick tliem out again, warrting 
him carefully at the same time only to choose wools of the 
same colour j and not of the eame iumifmsiti/. If tho colour 
vision is good, he does this with Kttle or no difficulty, while if 
it in defective, he selects alao grey-brown, grey-red, or pure 
grey wools* He is then asked once again if he is certain that 
all have the same colour j and if there ia any doubt about it 
the test is repeated. 

In order to obtain further confirmation, the so-called purple 
{rose-pink) t^t is undertaken in addition. It is carried out in 
the same manner as the last, except that purple and roae-pink 
bundles are used instead of green, a clear shade of these 
acting aa the test bundle, Eed-green bHndnesa is shown by the 
choosing of blue-grey, blue-green, or even blue or violet ahadea ; 
violet blindness, by the choosing of brilliant red or yeUow-red. 
If this teat ia performed rapidly and without errors the 
examinee is certainly not colour-blind, nor is his colour sense 
even weak. If, however, the characteristic mistakes have 
been made it does not necessarily follow that he is colour- 
blind. Other confirmatory methods must be employed ; for 
instance, confining our attention to the Holmgren wools, a 
brownish grey may be presented which will usually be matched 
with green shades by the colour-blind, 

Cluraay mntdatiofi is easy to recognise by this method, 
since colours quite unlike, and not liable to be mistaken by 
the colour-blind, are laid together— e.^., brilliant orange and 
green. An intelligent simulator, however, who has been 
trained for the test^ may escape detection. 

Disslmvlation is hardly possible by the above method,, 
provided that sufficient confusion colours are at dispasai. 
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To demouatrate violet (blue-yellow) blindness, the green 
packets ii. and iii. are mixed with one another ; a yellow- 
green and a blue-green bundle are then kid aepamtely, and 
the candidate b requested to sort out the heap to correspond 
with theae two shades. 

2. Instead of the wools, coloured powders, pencils, papers, 
etc., may be used on the same principle. 

3. Special apparatus may be used for the comparing of 
colours (Heringj Nagelj Eversbusch, etc.). 

4. JStiUing's pseudoi^ochromatic UAU& have much the same 
value as Holmgren's wools. A table in which the letters can 
be recognised by any one i.'^ commenced with, and the others 
used afterwards. Exact instructions are given with each 
aet. 

5. P^iiger^a method, in which contrast is employed is pre- 
ferable. It is ©specially useful as a confirmatory test in 
combination with 1, 2, or 6, Black and grey letters ai-e 
painted upon coloured backgrounds and covered with one to 
three layers of thin tissue paper. To a person with normal 
colour sense they appKir of the colour corapicmentary to the 
barfkgroiind, while to the colour-blind they are not legible, nor 
usually even visible, A green catd covered with a single 
layer of tisane paper is first used, on which the letters should 
be easily read ; then an omnge-yellow card, also covered with 
a single layer, is presented, which should be read by those 
with normal colour sense and by the red.-green blind, Nest, 
the purple and dark-red cards are employed and these at once 
discover the defect ; the large letters are seen through the 
tissue paper^ as lighter and darker marks, and may be partially 
read, but the smaller are for the most part not seen at all. 
In this manner deficiency of the colour sense is proved, but 
red is not dift'erentiated from green blindness. 

6. I'^agePs tables are also useful in the detection of colour- 
blindness ; full instructions are provided with them. 

(6) Acquired Cotour-Uindne^^. A frequent symptom of dis- 
eases of the retina, of the centml terminations of the optic 
^trftctj and more especially of atrophy of the optic nerve in 
'ith considerable loss of visual acuity. The perception 



I 



THE RETINA AND OPTIC NERVE 



m 



of greeE and red are first loati next yellow, and fijoally aJao 
blue. 

Treatment That of the primary disease. 

Commotio retiii* ( Berlin's opacity). A transitory, partial, 
mitky opacity of the retina, after contnaiona with blujit hodiea, 

CysticercTis «ubT6tiBaIifi. Diagnosis is only possible in 
recent cases in which a Bharply circumscribed bladder is visible 
throngii the detached retina. An attempt should be made to 
remove it^ but the operation requires considerable technical 
skil]. Later, much opacity of the vitreous, iridocyclitis, 
catara^ta eomplicata^ and total detachment of the retina occur, 
and the final result is atrophy of the globe. The eye becomes 
blind and liable to painful in^ammatory attacks, and nothing 
remains but enucleation. 

Daltonism, (See Colour-blindnesa.) 

Day-blindnesB.* Defective visual acuity during the day, 
which improves relatively with increasing darkness. 

\Mti(dogy. (a) Central opacities of the media — corneal 
cicatnces, occlusio pupil ks, central cataract, 

(h) Betrobulbar neuritis {q,v.). 

(c) Idiopathic. In individuals who have lived for years in 
darkness (criminals, etc.). 

Treatm€nt. In central cornea) opacities ; tattooing, In 
retrobulbar neuritis, see under Neuritis. In idiopathic cases : 
the uBe of dark glasses, which are gradually made lighter so 
that the patient slowly becomes able to bear brighter 
illumination. 

BetaehmeBt of the Retina. (See Ablatio retina.) 

Embolisin of the Central Artery of the Retiiia. Sudden 
blindness J of which the patient can give no explanation. The 
ophthalmoscopic appearancas are characteristic (see text^books). 
In embolism of [a branch of the central artery a sector of 
the field of vision is lost, corresponding to the area of retina 
supplied by the affected vessel. 

So muoh confusion ha^ arisen in opIithaliDologicsl literature in the 
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that we havd 
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tbouefht it better to use the teraia da}^ -blind niiSB for what th'b author 
calk nyctalopid-t and night-blindneeB for what he caUa hemeralopia, 
unoe tn^e names are not liable to bo miaunderstood.— ^Taa, 
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IVtatment. In recoot cases : Paracentesis, or energetic 
nuiM»ag(] of tlie eye with the tip of the finger kid upon the 
itlosud \U\» ; HN>'L^oijing circular luovementa or perpendicular 
prtiHMure on tht^ globe should be carried out, but pain should 
not 1)0 pn>diiceii There is, however, little prospect of success. 
In olil I'HHOHj when the nerve haa become atrophic, treatment 

dlioma retiniB. Only in young children. Cases are 
Udually brought to the surgeon because the parents have 
noticed a grey reflex from the pupil ; aotnetimea, however, 
not until the tumour ha« perforated the globe. For the 
differential diagnosis from paeudoglioma see Choroiditis 
Huppurativa, 

7VmtmrtU. Thorough exenteration of the orbit, including 
the poriosteuui ; if neighbouring structures are involved these 
iiiufit abo be attacked, Thia is a major operation which should 
only Iwi perforniod in iiibstitutions with skilled assistance, 

HttmOTThagea in the Retina. For the dia^osis and 
ophtlmliiioscopic appeamnccja^ the larger text-books must be 
oonHulted. 

j^tudoff}/. Injuriea, sudden lowering of the intraocular 
tension (in operations for gkucoma), disturbaacea of the circu- 
lution— anonmUes of raenstrnation, thrombosis of the central 
vein, ligature of the carotidj whooping-cough, asphyxia, 
epilepsy; forceps delivery, altered conditions of the blood or 
vessel walls — sepsiFi, jaundice, endocarditis, anecmia, after 
profuse loss of blood (hicraorrhage from pileaj metrorrhagia, 
hffimatemeais), malaria, cachexia, diabetes, haemophilia, scurvy, 
arterioflclerosia^ myopia^ retinitis. It also occurs without 
demonstrable cause in young people between ten and twenty 
years of age. 

Treatment In addition to combating the cauaal condition, 
Borbefacientfl are used : diaphoresiSf subcorgunctival injections 
of salt solution and iodipin, instiUations of dionin (contra- 
indicated in arterioBclcrosia), preparations of iodine internally, 
purgatives- (Cf. Treatment of Vitreous Opacitiea.) 

IignrieB of the Optic Nerve. Direct wounding by stabs, 
' ^^ ^% or penetrating foreign bodies, manifests itself by 
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sudden and incurable partial or complete blindneaa. The 
ophthalmoscopic appearances differ accordiDg to whether the 
wound 13 behind or in front of the poiat of entrance of the 
central vessels — about li cm, behind the globe. In the former 
case the fundus is at first normal^ hut later presents the 
picture of primary optic atrophy ; in the latter caae the appear- 
ances are those of embolism of the central artery with total 
anaemia of the papilla. In wounds close behind the globe 
^it may be with abruption of the optic nerve — copious 
Esemorrhage is tannd at fir3t in the retina, replaced later by 
pigmentation and new formation of connective tissue upon 
and in the retina (Ketiuitia prohferans). This occurs especially 
after bullet wounds. 

If the optic nerve ia indirectly affected by the injury, aa in 
falls upon the head, fractures of the haae or at the optic 
foramen, and contuftions, the cerebral symptoms of concussion 
or fracture of the base are present combined with partial or 
total amaurosis. 

In these cases treatment is of no avail and the blindness h 
incurable, 

Kopiopia hysterica. Speedy exhaustion on using the eyes 
for near work, with paina in the lids, globe, and head, and 
often con tinual sensi ti ven ess to ligh t. (Cf. Asthenopia nervosa. ) 

Keuritis optica {a) Intraocular Fajnllitis. Disturbance of 
vision which may reach the degree of total blindness. Sudden, 
transient and repeated ohscnrations are characteristic, and 
there may sometimes be defects rn one half of the field of vision. 

jSUology. Moat commonly cerebral disease — tumor cerebri, 
basal meningitis, cerebral hemorrhage, thrombosis of the 
cerebral sinuses (associated with chemosis and exophthalmos), 
hydrocephalus (especially in children), tumours of the neigh- 
bouring air sinuses ; orbital diseases with pressure on the optic 
nerve — tumours, cellulitis, periostitis at the optic foramen ; 
anomalies of menstruation and lactation ; sympathetic oph- 
thalmia, acute infectious diseases — typhoid, pneumonia, variola, 
scarlatina, morbilli, inftuenzai diabetes, scrofula, amemiaj 
chlorosis, syphilis^ chill, lead-poisoning, injuries, hereditary 
predisposition. 
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Intraocular neuritis may take the form of choked disc, 
capecially in intracranial tumours. 

Trfatment. In the first place the causal dijsea&e must be 
oombated. B'or the local atfection the chief meaBures are 
protection from light and rest for the eyerf, blood letting in 
the temple or behind the ear, aorbefacients — diaphoreaia, 
|RjtaRB)UiQ iodide, mercury, subconjimctival injectiona of salt 
solution ; in commencing atrophy the constant cnrrent to the 
eye (l to 2 milliampferes), injections oi strychnin (O'OOS to Ot)! 
grm., — gr. tV to gr, ^, two to three tiroes per week). 

(6) Metrofndbar. Alcohol, tobacco, or lead- poisoning (toxic 
amblyopia), diabetes, syphilis, chill, multiple sclerosis, febrile 
diseaacs, orbital cellulitiB, suppuration in the frontal sinuses. 

The characteristic ay mptoma are diminution of iris ual acuity, 
day-bHndnesa (relative improvement of vision with diminished 
illumination), and relative or absolute central or paracentral 
Bcotomata for red and green. (Of. Amblyopia toxica.) 

N,B. In all case-s iu which scotomata are found the urine 
must be examined for sugar. 

The prognosis is favourable if treatment is undertakefn in 
good time. 

Treatment Attention mu&t be given to the cause, and in 
addition protection from light, strychnin injectionB, hydro- 
therapy and reaorbenta (diaphoresie and potasaiura iodide) are 
indicated. In alcohol and nicotin amblyopia, these poisons 
must be entirely abstained from, but according to some anthora 
they should be given up gradually, (Cf. also the treatment 
of Amblyopia toxica.) 

Kifht-blindneBB. A disproportionate diminution of other- 
wise good visual acuity with lessened illumination. The 
idiopathic form {vide infin) isi often combined with the 
occurrence of triangular spots of conjunctival xerosis in the 
area of the palpebral fisaure, 

jEtiology, 1. Peripheral opacities of the cornea or lens. 

2, Disease a of the Hght-aensitive apparatus, esj}ecially in its 
*^npheral parts (Torpor retinae). It is very characteristic of 
a pigmentosa, and occurs also in peripheral choroiditia 
ichment of the retina. 
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3. Idiopathk night-bHndness occurs uaiially m winter in 
poorly nourished individuals, especially if they are exposed 
to long-continued glare (anow-shovellers, etc,)- Pregnancy, 
alcoholism J makria, jaundice. 

Treatment 

ad 1 and 2, See the corresponding headings. 

ad S* Protection of the eyes from light, or keeping them 
entirely in tte dark by meana of a black bandage and living in 
a dark room. Improvement of tho general nntrition with 
iron, quinine, and the free nae of ood-liver oil in all possible 
preparations or of extract, hepatic vitelli (calves' liver), 3 table- 
spoonfuls daily in bouillon. To improve the sensitiveness of 
the optic nerve and retina ; the constant current and injectioua 
of strychnin. The prognosis is always favourable. 

BetiliitiB. Diagnosis is only possible with the ophthalmo- 
scope. 

The subjective symptoms consist in disturbance of vision of 
various degrees. In the sHghtest cases the complaint is only 
of mistiness or the seeing of black spots, or where there are 
circumscribed exudates of fixed scotomata, which cause nmch 
annoyance. The course is chronic. 

Mtiology. Most cases are the result of general diseaset and 
especially of the chronic forms of nephritis. Other causes are 
diabetea, syphilis, and arteriosclerosis, or more mrely sepsis 
and leukeemia. It may be sympathetic. A local cause is said 
to be severe dazzling ; for instance, on looking at partial eclipses 
of the Bun ivithont dark glasses, or at an electric arc light (in 
engineers, etc.). It is alao part of the changes which take 
place in myopic fundi. 

The treatment must therefore be chiefly directed towards 
the general disease. Syphilitic retinitis gives the best prognosis, 
while on the other hand retinitis albnminurica is of the gravest 
significance, not only in itself, but also for the life of the 
patient. 

The local treatTiwnt consists in rest for the eyes and 
protection from light ; for the congestion, saline purgatives and 
the withdrawal of blood from the temple or behind the ear ; to 
promote absorption of exudates in the retina and vitreoua— 
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diaphoresis, mercurial miiiiction\ pre pirn tions of iodine, anb* 
coiyimctival ijyectioiia of cotamon salt or iodide (cL Opacitieii 
of the YitreooB), The diet should be plain, aod alcohol is to be 
avoided 

Batiiiitis pigmentosa is not a tme iiidammation, hut a 
simple pigmentary degeneratioo, F^uitifig in atrophj of the 
retioa and optic ner^^ 

The Bymptoms consist in slowly progressiTe diminution of 
the visual acuity, and in night-blindneas, which reaches such 
a degree that the patient can no longer go about alone in the 
twilight Nystagmus is also common* but the patient himself ia 
not conscious of any movement in the surrounding objects* 
The disease is bilateral, and is either coug^^ital in origin or 
oommences in childhood ; it is often hereditary, and in a large 
p^tsentikge of cases consanguinity of the parents can be 
proved. 

Trtaiment is without effect, ftod blindness is inevitable in 
advancing age— fif^ years or so. As a placebo potasaiiuii 
iodide may be given internally^ or injections of atrydmin 
under the skin of the temple (0^005 gnn, ^ gr,, two or three 
times weekly), or the constant current. 

Thrombosis of tlie CeEtral Tdn of the Betina. 

^tido^y. Arteriosclerods^ h)T>ertrophy of the right 
ventricle^ emphysema of the liing^ orbitid cellulitis often 
caused by erisypeUs. 

SuiifecHve t^fmpt&m. Sadden and considerable dlmination 
of vision in thrombods of a brunch, or hliuduesaL It results 
m optic atrt>phy. 

Trtatm^M, Only palliative ; lajtiitives^ iodine preparationsw 

Tumoors of the Optic Herre. These may arise primarily 
in the sheaths or netirogUa of the nerve — fibromata, sai\x»mata^ 
myxoaarf^mata ; or the nerve may be secondarily involved hy 
the eitension of intraocular tumours. 

At first there may be no symptoms, or there may be a 

dimination of visual acuity not explained by any chaiigi^ 

found with the ophthalmtkscope, Laieip however, optic 

with much venous obstruction will be discovered or a 

(c atrophy. As the tumour grows exophthalmos is 
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added, the globe being usually pushed straight forwards and 
but little to one or other side, a point of distinction from 
other orbital turn our a. Retention of the ocular movements 
for a comparatively long time with early loss of sight, the 
ophthalmoaoope showing post-neuritic or primary optic atrophy, 
is also characteristic 

In secondary tumours of the optic nerve the dia^oais is 
often made easier by the fact that the primary ttimour is 
visible. 

In the latter form the treatrjwni consists in exenteration of 
the orbit which, however, i^ hopeless if the interior of the 
skull or the neighbouring air ainuaes are already involved. 

Primary tumours of moderate size may sometimes be 
extirpated with retention of the eyeball by temporarily 
dividing the muscles, rolling the tumour forwards and excising 
it, or by KrOnlein's method of temporarily resecting the outer 
wall of the orbit If, however, in the w>urse of the operation 
it is found that the tumour has involved the globe or exten- 
sively infiltrated the orbital tissues, exent«mtion of the orbit 
holdf^ out the oiiiy prospect of success. 



THE liACRYMAL APPARATUS 

Atony of the Laciyinal Sac. DUatation of tte kcrymal mc 
with loss of elasticity of its walls in consequence of long-oon- 
tintied blennorrhora. Cure follows apontaneauslj when 
drainage of the tears h restored, or may be hastened by 
massage and galvanmtion. If, however, the atony is of high 
degree the sac should be excised, 

BlenmorThma of the Lacrymal Sac (aive Dacryoc^Hiti^ 
catan^halh). An intlamraation of the mucous memhratie 
caused by stagnation and decomposition of the aeci*etion» the 
result of ; 1, Inflammatory swelling of the nasal mucous 
meuibrane^ acute or chronic catarrh, scrofulous, or ayphilitic 
rhinitis; 2. Cicatricial contraction (rhinitis atrophica) with 
obliteration of the lacryraal duct ; 3. Tuberculous, lupous, or 
ayphilitic ulcers of the naaal mucous membrane ; 4. Tumours, 
especially polypi, in the nasal cavities ; 5. Epithelial adhesion 
in the nasal duct in infants. A flat bridge of the nose forma 
a predisposing cause of the affection. 

St/jJiptcmis, Lacrymation ; a tumour, caused by dilatation 
of the lacrymal sac, is visible at the inner angle of the eye 
(atony, hydrops sacci lacrymalisX and if this is pressed upon, 
mucus or pus is evacuated throngh the puncta or lacrymal 
duct ; on passing a Bowman's probo a stricture or occlusion of 
the duct is demonstrated. 

The course is chronic 

Seqiielm^ Chronic conjunctival catarrh ; blepharitis with its 
con sequences —eczema of the lids and eetropion. The con- 
dition ia dangerous to the eye itself, inaamnch as abrasions of 
the cornea are liable to becsome infected. (Cf. Ulcus serpen s 
corneae-) 

N^.—ln all cases of laciymation, especially if unilatera], 
the lacrymal passages must be very carefully examined. 
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Treatment Ad. 1 and 5, frequent forcible expression of the 
contents of the sac, with subsequent blowing of the noae. The 
sac win be found behind the internal tarsal ligament (tendo 
oculi), which can be ea,aily made viaible under the akin by 
stretching the lida from the temporal side. The aac should be 
syringed out at the aame time with 1 in 4000 hydrarg. perchlor.j 
1 in 1000 to 5 in 1000 hydrarg. cyanat,, 3 per cent, boracic, or 
J per cent, argent, nitrat. solution, In 1, the rhinitis must he 
treated. Only if these measures are without reault should 
probing and syringing be resorted to, iintil the rhinitis is cured 
or the epithelial adhesion freed. 

Probing is carried out as follows : The lower punctum, or if 
it is obliterated, the upper, ia first dilated with the conical 
dilator; this is first pasaed vertically into the punctum for 
1 to 2 mm,, and then brought round to the horizontal positioUf 
so that it points inwards and a little upwards and backwards ; 
it is then pushed on with a slight rotatory movement, but with- 
out force, until the bony reeigtance of the lacrymal bone is 
felt. A Weber's canaliculus knife is aow introduced into the 
dilated punctum, and also passed along until it meets with 
hony resistance ; it is then brought into the vertical position, 
and, in so doing, the canaliculus is slit up. The incision should 
lie in the lid margin, or a little inwards towards the con- 
junctival sac. A slightly curved probe (No, 1 or No, 2) is now 
pushed along the groove to the bone without any force, and is 
then brought upright, so that its direction corresponds with 
the furrow between the cheek and the ala of the nose ; it is 
then slowly and cAutiouaiy passed downwards. In this 
manner information is ohtainGd as to the presence and position 
of the stricture or occlusion. The use of force ia always to be 
avoided ; if even the finest probe fails to pass, another attempt 
should be made on the following day, and only after repeated 
failures should extirpation or destruction of the sac be pro- 
ceeded with. If J however, after one or repeated attempts the 
probe has been successfully passed through the stricture^ it 
should be left in for about a quarter of an hour, and followed 
by thidter probes, so that the narrowed portion ia gradually 
dilated. This treatment must be continued until lacrymatiou 
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hmi ceaned, and the drainage of tbe tears liaa become quite 
free, When this stage h»8 been reachdl probing is only per- 
formed at longer intervals (1 week to I month) ao as to prevent 
tbe Btrittni'e from contracting again. 

The lacrynift! awe may be opened by an incision with a. 
jwinUxl liisitoiiry in a line marked out as follows : The tendo 
oculi (internal tarsal ligament) ia made prominent by atretcli- 
ing the lida in a horizontal direction, and a Uno is taken from 
itn mid-point to the mid -point of a line drawn from the point 
of tho nosu to tlio outer orbitiil margin. The back of the knife 
ii directod upwards, and when it atrtkea the bone its handle 13 
FsdBed, ftnd ita point pmihetl onwards ; iu this manner the 
oommenoQinent of the lacrymal duct is entered. The wound 
ia enlarged upwards and downwards, and the a&c destroyed 
with the silver nitrate stick or caustic paste, or by acraping it 
out with a Hharp Hpoon, and packing the wound with gauze. 

Excision of tho lacrymal sac achievea the game result more 
rapidly, ft niriy bo curried out by an incision made as above, 
or by carefully dia.'jecting through the akin and muaele, layer 
by layer, dividing or leaving intact the tendo oculi as con- 
veniont. When the anterior wall of the sac ia reached it is 
rAutioUily cleared from its surroundings, beginning always 
with tho ntuial side where it lies in the groove in the lacrymal 
bono, hemuMw it can be eefMirated there easily and with little 
hiomorrlifign. Bate bono should be felt and seen after its 
romovttK The operation may be performed under cocain or 
with 8chioich^8 infiltration anaesthesia. After the sac has 
boon excised, a small aliarp spoon should be introduced along 
a probe as far as iiosaible down the duct, and the diseased 
muL'i>u9 meinbrano scraped out. The wound is then sutured, 
preesum ivxercised upon the cavity with a tampon of iodoform 
gauee, and a baudage applied in order to obtain speedy 
adhesion and to prevent the collection of discharge. If there 
is tio p^in or fever the wound is dressed on tho second or 
third dtt.y, and the stitches are removed on the fifth or seventh 
day. 

If epiphora does not rapidly cease ^ter exei^on of the sac 
tho lower (jmlpobwd) portion of the lacriTnal gland must be 



I 



TKE LACRYMAL APPARATUS 



18? 



i^moved, or in the worst cases also the upper (orhital). 
Sometime^j in spite of aJl these measures, the epiphora still 
persists for a time. 

Dacrxocystitis (2>. plegrfumosa). A suppurative infiaraum- 
tion of the connective tissues around the lacrymal sac. 

SyfJiptoms. EednesSj swelling and tendernesa at the innev 
can thus with cederaa around ; fever, and sometimea con- 
junctival chemosia. At firat increased resistance ; later 
fluctuation and abscess formation- Perforation commonly 
occurs externally^ hut usually lower than in perforations of 
the sac itself ; more rarely it breaks into the orbital tia^uea. 
The process may end at this stage, or recurrence may take 
place, or a fistula be formed. 

Treat7tienL At its commeneement an attempt may be made 
to prevent abscess formation by frequently pressing out the 
contents of the lacrymal sac, syringing it with antiseptic 
solutions, and applying a pressure bandage. Later, suppura- 
tion should be hastened by hot fomentations, and when 
fluctuation or pointing has occurred, a free incision should be 
made and the cavity plugged and drained. When granulation 
has taken place the aac^ or its remains, may be excised. 

Canaliculi. l , Sten€ms and Ocdudon may b© congenital or 
acquired. The latter usually result frora injury in probing, or 
from incised or lacerated wounds at the inner canthus extending 
through the whole thickness of the lid. More rarely they are 
cBuaed by concretiona or foreign bodies — cilia, etc. Epiphora 
ia the consequence. 

Treatjrieni. In stenosis : careful dilatation with the conical 
sound and slitting of the canaliculus. 

In occlusion : removal of foreign bodies and concretions. 
If the obhteration is cicatricial , treatment can only deal with 
the troublesome epiphora by extirpation of the lacrymal 
gland. 

2. Concretions. The neighbourhood of the punctura is much 
reddened and somewhat awolleti, and on careful palpation a 
localised reaiatance is felt in the canahculua. If the probe be 
introduced it cornea upon an obstruction. On slitting or 
pressing upon the canaliculus a grey or yellowiah-green gcsjuil't 
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fir a *!runibling mass is evacuated, whicK consists of a partially 
calcitied ititerlacement of fmtgiiB mycelium. Trmtmant^ vide 
iupra, 

3. Cjfttic dilatation results from obliteration of the 
wuialiculuH at both ends, and is very rare. If it causea any 
aiinoyancti tho cyst iiiay be extirpated, 

Daeryoademitis. Inflammatioii of the It^crym^il gland. It 
arinbH Hprmtaneously, or is combined with swelling of the 
pamtidw— mumps of the laerynial gland — and either slowly 
nstrogfeSHes or suppurates and breaks through externally, 
|«aifing a lacrynml fistula. The course may alao be chronic 
throughout, with localised indolent enlargement of the 
gliincL 

Sy^nptotm. ^Swelling, tendemeas, and oedema^ especially in 
th« outer half of the upper lid, which is redden^ and 
|iotidulouH. There is often oedema of the conjunctiva, or even 
tjxophthatnios, with enlargement and tenderness of the 
prcfturit'ular glands and fever. On palpation a painful, 
resistant tumour is felt under the up^jer orbital margin, and 
on everting the upper lid a red irregtdar prominence h visible ; 
the latter is important in distinguishing the condition from 
marginal periostitis of the orbit. 

TreftPment. Hot foraentationa with diluted Burow'a solu- 
tion, mercurial plaster or ointment, potassium iodide, in- 
ternally or in ointment. When perforation is imminent, the 
abscesa must be opened^ draitied, and plugged. 

Dacryops, A cyst-like dilatation of the ducts of the 
lacrymal gland. If it causes a troublesome feeling as of a 
foreign body in the upper fornix, it should be extirpated, the 
upper lid being everted whilst the patient looks downwards. 

Epiphora. jEtudogy. 

1. Increased secretion of tears from some irritation of the 
first or second divisions of the trigeminal— light, cold, smoke, 
foreign bodies in the conjunctival sac, inflammations of the eye 
and its adnexa, diseases of the nose, neuralgia of the trigeminus, 
hysteria. 

S. Imperfect drainage of the tears from incomplete closure 
of the lids— ^paresis or paralysis of the orbicularis^ undue 
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akortneBS of the lids, ©ctropioHj coloboma, everaion ; or from 
anomaiiea of the lacrjmal passages — stenosis or stricture of 
the lacrymai duet 

The treatment^ therefore, depends upon the cause. The 
conjunctiva and globe mu3t be carefully examined for foreign 
bodies on the cornea and beneath the upper lid, and other 
irritations of the termination a of tEe trigeminal mnat be 
searched for. If this examination reveak no cauae for tlie 
condition, the lacrymai passages should be probed and the 
nasal cavity investigated. For the further treatment see under 
the individual headings. 

Eversion of the Puacta in only observed in the lower M. 
It is a precursor of ectropion (q.v,) and results in epiphora, 
which again aids in converting the eversion into a true 
ectropion. 

Treatment consists in slitting up the canaliculus (cf. 
Blennorrhoea of the Lacrymai SacX and afterwards repeatedly 
separating any adiiesions of the edges of the incision with a 
probe. Drainage is thus restored, and at the same time the 
eversioB is combated by applying a bandage, (Of. Ectropion.) 

Fiatttla of the Lacrimal Sac may remaiJi after wounds of 
the sac or after the perforation of a dacryocystitis. In the 
situation of the sac, or more frequently somewhat beneath it, 
an opeiiing is found clothed with granulations and covered 
with a acab ; from this mucua or pus wells out, especially oe 
pressing upon the sac. If it is doubtful whether the opening 
communicates with the sac, a coloured indifferent fluid (e.ff.^ 
milk) may be injected through the opening^ or better, through 
the puncture, and its point of exit observed. 

The treatment is tedious and often only successful after 
various methods have been tried. In the first place the 
condition of the lacrymai duct must be investigated by probing 
from the pun eta (see treatment of Blennorrhoea of the Lacrymai 
Sac). If it is but Uttle narrowed it may be gradually dilated 
with probes of increasing size. When drainage of the tears 
has been restored the fistula becomes functionle8s, aud ofteo 
closes spontaneously or after cauterisation of its walla SrUd 
eHges. If, however, thJH doea not take place it may be scraped 
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or totally excised and the wound sutured or covered with a 
flap of the sairouuding akin. Should it be found impossible 
to restore eommrniication witlj the nose, the fistula should b© 
enlarged, and the aac extirpated by acraping or excising its 
thickened wall. 

Cfijnltary Jist%da is an extremely fine, hardly visible, opening 
after dacryocystitisj presence of which is only iodicated by the 
occasional appearance of a little tear-drop on the skin beneath 
the region of the lacrymal aac. The treatment is often tedious, 
and consists in cauterisation of the walls and edges, or if this 
is insufficient in excision and a plastic operation. 

Lacrymal Ihict : Stenosis, Stricture^ 

Causes, Ascending from the nose i simple inflammatory 
swelling of the nasal mucous membrane or cicatricial stricture 
after ulceration of it. Disease of the bouy framework of the 
nose, especially after syphilis — saddle noae. Injuries from 
careless and forcible probing. 

Sj/mptoms, Epiphora, and when consecutive blennorrhoBa of 
the lacrymal sac has occurred, tumor lacrymalis. 

DiagnQsU can only be made by probing and syringing from 
the puncta. (Cf. Blennorrhaea of the Lacrymal Sac.) 

Treatment Systematic probing, at first every day or every 
second day ; when a passage has been established once a week or 
once a months and afterwards at more considerable i ntervalsL A 
permanent hoUow style may also be inserted. After probing, 
the sac should be syringed out with antiseptics (boracic acid 
3 per cent, hydrarg.perchlor. I in 4,000, hydrarg, cyanat. 1 in 
1,000 or 1 in fiOO), and later with astringents (argent, nitrat. 
J to J per cent, protargol 1 to 10 per. cent). Syringing is per- 
formed with the Bo-caLled Anel's syringe, of which the cannlse 
are slightly curved and blunt pointed ; like Bowman's probes, 
they are of different thicknesses. 

If the stricture cannot he dilated, or if the duct ia entirely 
obliterated, the sac should be extirpated or excised* (Cf. 
Blennorrhciea of the Lacrymal Sac.) 

Lacrymal Q-land^ («) Atrophy. In xerophthalmos from 
destruction of the ducts, the result of the great shrinking of 
the coiyunctiva. 
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No treatment 

(b) InJUimmiaiion. (Cf. Dacryoadenitisw) 

(c) IkvLTj/opSf vid€ supiyi. 

(d) Fistula. Usually the result of wounds or the breaking 
til rough of a suppurating gknd. 

Trmlifient. Operative r a silk thread ia armed with needles at 
ita two ends, j*nd both of these are entered through the fistulous 
opaning and brought out at two spots near each other in tho 
upper forniK. They are then tied together and left to cut 
their way out (Hulke). 

(«) Hypertrophy. On everting, or often on merely lifting up 
the upper lid the irregular soft hypertrophied gland becomes 
visible under the conjunctiva in the outer third of the fornix. 
In chronic dacryoadenitia the enlarged gland la hard and some- 
times somewhat tender. 

Treatfii^nL U at all troublesome iodine or mercury oint- 
ment may be applied to the akin over the gland, 

(/) Tuberctdosis. Painless, palpable enlargement of the 
gland. It usually spreads from the coniunctiva. 

Treatment. Thorough extirpation- 

(g) Tutnours. Adenomata^ carcinomata, cysts ^ sarcomata- 
Extirpation from the fornix conjunctivse or through the akin. 

Lacr jmal Sac, Atony. Vide mpra^ 

Blennorrhea, Vide supra. 

Hi/drops. In atonic dilated lacrymal sacs the contents, 
which are at first turbid, become gradually clear ; this condition 
is designated Hydrops, The sac should be extirpated or excised 
on account of the danger of infection of the eye. 

Ttd>ercidods spreads from the conjunctiva or nose. The sac 
is thickened, soft^ often ulcerated and filled with spongy, pale 
granulations. 

Treainient Thorough extii-pation, 

Puncta. 

1. Evernon (mde supra). 

2. Obliteration or narronnng. 
(a) From iiyury to the mucous membrane by careless 

probing. 
(6) From cicatrices in the neighbourhood (lid-margins, etc.). 
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Seqid^lm. Epiphora- If only one is affected the drainage is 
but little interfered with- 

If the pun c turn ia merely narrowed it may he carefully 
dilated with the conical sound and the canaliculus then slit 
up. If both puncfca are occluded, the epiphora can only be got 
rid of by extirpating the lacrymal gland, and even this is not 
neoeedaiily followed hy ctire, 

fltenoslB and Strictuxe of the Iiacr3fiiial Duct^ (See Laciy- 
niEd Uuct.) 

3t«B0&ifl and Stricture of the Canalicnli. (Se« Canaliouli.) 

Tumor lacry mails. A swelling near the inner canthua 
caused by an ectatic lacnTnal eac. It is the result of blen- 
norrhcea of the sac, and mucoid discharge may be ©vacnated 
into the conjunctival aac or into the nose on pressing upon it 
with the fiugen It is therefore a symptom of blennorrhoea of 
the sac, especially if combined with atony or hydrops. 
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Two symptoms are of great importance in diseases of the 
orbit and of tte orbital contents j exophthalnios and limitation 
of the movements of the globe. 

By the combination of these two symptoms with others 
certain cliaical pictured are formed by which the practitioner ia 
guided to a diagnosis, and at the same time to a proper line of 
treatment. The latter will, therefore^ be approached from this 
point of Tiew. Some matters of importance in the differential 
diagnosis will also be discussed. 

1. Inflammation of the lids, the predominating feature. 

A. If no sufficient cause for this is found in the lids them- 
Belves^hordeoluin, blepharitis^ ersyipelas, etc (cf. (Edema of 
the Lids) — the orbital margin must be carefully palpated, 
the symmetrical spot on the other side being felt with the 
other hand at the same time for purposes of comparisioa 
If a locaMaed, more or leas tender, hard thickening of the 
bony margin is found the condition is Periostitis of the 
Orbital Margin. The treatment wiU be guided by the 
aetiology. 

1. Trauma. In this eaae ecchymosis or a wound will be 
present at the spot or in its neighbourhood. If there ia no 
wound cold compresses with water, lead lotion or aluminium 
subacetate solution (1 to 2 per cent.) should be employed with 
nngt. hydrarg. to promote absorption. If there is an open 
wound it must be dressed antiseptically with iodoform or 
airol gauze or ointment or, if there is much swelling, with 
moist applications of aluminiTmi subacetate solution. Clean 
incised wounds may be stitched. 

% Syphilis. Occurs also in children from coo-^^^^aJt 
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BypMlia, The course is chronic^ and it is accompanied by 
little pain. General antisypliilitic treatment ; locally, iDercuxiai 
plaster. 

3. Tuberculoiia Caries is found especially in children, and 
often reaiilta from an injury. 

Treatment general Locally ; hot fomentations with wat^r 
or aluminium subacetate solution ; if there is abscess formation 
inciaion and drainage {vide infra). 

B. If, in addition to the thickening there is a definite 
tumour with deep fluctuation, an Abscess of the Orbital 
Hargin has formed. When thia ia of some ^^iz© its greatest 
prominence lies somewhat lower than the margin itself, 
owing to grai?ifcation of the pus. If there is at the same 
.fcinie pain and fever, it has probably arisen from a sub* 
periosteal hsematoma ; if the course is painlesa it is a cold 
abscesa 

TreatTfienL After shaving the eyebrow and cleansing the 
skin with soap or aoap dissolved in spiritj sublimate solution, 
and ether, an incision ia made in a horiaontal direction parallel 
to the line of the eyebrow at a dependent part, so as to avoid 
retention. The cavity is then packed with gauze and a dress- 
ing moistened with aluminium subacetate solution applied. 
The swelling and redness of the skin rapidly disappear, or if 
thia does not occur a pocket or second abscess cavity in the 
neighbourhood is to be suspected, and a counter opening or 
second incision made. 

If discharge of pus continues, and if bare bone is felt at the 
bottom of the abscess cavity, we investigate vrhether it is 
movable or not If so, there is a sequestrum which must be 
removed when loose, after which the suppuration ceaaesj and 
in a short time the sinus heals by granulation. 

If the abscess cavity has filled up with granulation tissue 
the recent scar should he protected with zmz or ajrol plaster, 
or adhesive plaster. 

In tuberculous caries with abscess formation the wound must 
be kept open until the sequestrum has been removed. 

C, A retracted cicatrix lies in the skin at the orbital margin, 
which is covered with granulation tissue and crusts* This is a 
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SiiLTLB with a sequestrum, and may arise from injury or 
tuberculosis. 

Treatment. Scraping out of the sinua and plugging with 
gauze. The sLmis must not be allowed to close till the piece 
of necrotic bone has been thrown off or removed. 

If cicatricial ectropion has been cauaed by the ahrinking of 
the scar, the proper cloaure of the lida must be provided for. 
If the sinus ha5 already completely healed, the caDouB tissue ia 
excised, the lids aewn together temporarily, and the defect 
made good with a free or podunculated graft (cf. Ectropion). 
If tbe sinus ia still discharging, the operation is postponed 
until the sequestrum has been thrown off and healing has 
taken place. As a temporary measure the Lid margins may be 
refreshed and sewn together. 

D. If after an injury an unevenness or depreasioUj with or 
without crepitation J is found in the orbital margin— moBt 
commonly in the outer half of the upper margin— a Fracture 
is diagnosed. It may be complicated with exophthalmos 
{mde infra). 

The Treatment couaiata in antiseptic cleansing, suturing any 
wound which may be present, and a dressing moistened with 
aluminium acetate solution. 

B, If a flat, more or leas hard swelling is discovered under 
the outer half of the orbital margin, which, on deep palpation, 
is found to extend beneath the roof of the orbit, it is either an 
enlarged and inflamed lacrymal gland — Dacryoadenitifi— or 
a Periostitis of the orbital roof. The latter is usually 
the result of syphilis, and runs a chronic, indolent course. 
General antisyphilitic treatment will be employedj and locally 
poulticing and mercurial ointment— the latter even in non- 
syphilitic dacryoadenitia. An abscess may form in either 
of these affections, and must be evacuated, packed^ and 
dressed. 

II. Inffammation of the lida, combined with exoph- 
thalmoB. When the palpebral fissure is closed or consider- 
ably diminished in size, exophthalmos can only be perceived 
through the swelling on carefully separating the lids. This 
combination of symptoms always proves that there is in- 
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flammation of the orbital contents, whether diffuse (orbital 
cellulitis, [phlegmon, abscess), or localised (tenonitiB, pano- 
phthalmitis). 



(a) CellulitiB 

orhitaliB. 

Betrobnlhar or 

bital Phlegmon (or 

Orbital Absoeitg or 
Retrobulbar Abseess). 



{b) Tenonitis. 



(<?) Thrombosis 

of the 
Gavemous Sinus. 



id) Panophthal- 
mitis. 



r General Symptoms. 

Subjective : Pain, 
fever, prostration, 
swelling of the pre- 
a uric alar glands; 
sometimes cerebral 
symptoms. 

Objective: (Eklema 
of the lids and con- 
junctiva, chemosis. 

Protrusion of the 
globe straight for- 
wards or to one side( 
with consequent dip- 
lopia, limitation of 
movement, diminution 
of visual acuity. With 
the ophthalmoscope, 
papillitis, or, more 
rarely, retrobulbar 
neuritis (central sco- 
toma) ; much venous 
hyperssmia of the disc 
and retina, thrombosis 
^of the central vein. 



fDifer&niiai Dia^nosU 
^dema of the lids 
and conjunctiva^ and 
protrusion of the globe 
very marked as com- 
pared with the limita- 
tion of movement. In 
phlegmonous inflam- 
mation of the orbit, 
pointing of pus at one 
spot in the lids, with 
fluctuation. 



Limitation of move- 
mentand chemosis very 
marked as compared 
with exophthalmos 
and oedema of the lids. 

(Edema behind the 
ear, severe cerebral 
symptoms ; frequently 
spreads to the other 
side. 



Keratitis, iridocy- 
clitis, iridochoroiditis 
suppurativa. Usually 
follows woimds of the 
globe. 



^Etiology, (a) Orbital Celliditis, PhlegmoTious In/hmma- 
Hon of the Orbit Wounds with infection, including opera- 
tions. Foreign bodies may remain embedded in the orbital 
tissues. 

Infection from the neighbouring sinuses ; empyema of the 
frontal, ethmoidal, or maxillary sinuses. 
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Infection from the skin ; erysipelas, antLmx. 

Infection from the bonea : periostitis of the orbital walls, or 

Infection from the cavernous sinus : purulent throrabosis. 
Metastatic infection : pyemia, sepsis, typhoid, scarlatina, 
variola, meningitis. 

(h) TeThOTiitis. Iridocyclitis eapeciaUy traumatic, panoph- 
thalmitis ; traumatic from operations, especially strabiamua 
operations. Prinmry : gout, influenza, rheumatiam. 

(c) Thrombosis of the cavernous sinus : L Marasmic. 2. 
purulent : orbital phlegmon, caries of the temporal bone, 
erysipelas, tonsilitis^ dental caries. 3. Metastatic : pyaemia 
and the acute infectious diseases. 

(d) PawopktJmlmitu, Suppurative iridochoroiditis. Endo- 
genous or metastatic : pyiemia, meningitis, orbital phlegmon- 
Ectogenous : perforating wounds of the globe includiDg opera- 
tions ; corneal ulcers and fi.stulae, cyatoid cicatrices (so-called 
*' late infection.") 

The trmtvimt in all these diseases consists in the application 
of hot fomentations, with the use of which either absorption is 
attained or suppuration is promoted. In the latter case the 
pus must be evacuated by deep incisions, which are followed 
by speedy relief from pain. The situation of the abscess and 
therefore of the incision, is determined by the direction in 
which the globe is displaced ; for instance, if it is pushed 
downwards and outwards the abscess is to be sought in the 
upper inner part of the orbit. Alter carefully cleansing the 
skin with soap, sublimate, and ether, a pointed bistoury is 
thrust as deeply as possible into the orbit, the point being 
directed towards the optic foramen ; drainage is then provided 
for, and the wound is dressed with iodoform or airol gauze, or 
a pad moistened with aln minium subacetate solution. If pus 
continues to come from the depths of the wound a sequestrum 
is to be suspected, or if there has been an injury and a wound 
is present, a foreign body. In the latter case the wound must 
be at once enlarged and the body removed after localising it, 
in the case of the metals, with the Rontgen rays. If, on the 
other hand, the suppuration and inflamEiation subside, the 
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wound should be gradually allowed to doae from the bottom 
by shortening the atrip of gaiiJse or dminiige tube at each 
dressiag. 

If a wound waa the cauae, the preaence or not of a foreign 
body must naturally be investigated, and if one is found it 
must be extracted- 

For the pain^ narcotics and the withdrawal of blood, by 4 to 8 
leeches to the temple, by Heurteloup's artificial leech, or by 
8carification of the cedematous awelling^ are to be recommended- 

In panophthalmitis a free incision in the sclera or trans- 
veraely across the cornea and anterior part of the sclera m 
Indicated, if pus is visible in the eyeball— yellow reflex from 
the pupil, hypopyon, yellow prominence in the sclera, By this 
measure pain is at once relieved. Hot antiseptic fomentation a 
or wet dresainga are then applied. 

In all theae diseases associated with exophthalmos, in addition 
to treating the cause, complications (e.fjr,, iritis) and aequelae 
must not be forgotten. Above all, the lagophthalmoa which 
results from the protruaiou of the glob© muat be dealt with, 
best by a temporary partial sewing together of the lid margins- 
If, however, the globe itself participates in the disease— irido- 
cyclitis, corneal ulcer, pajiophthalmitis — frequent inspection 
and local treatment with atropin are necessary, and therefore 
the palpebral fissure should merely be covered with gauze or 
with pieces of linen * smeared with boracic or iodoform oint- 
ment 

In traumatic tenonitis, especially after operations, coJd 
compresses should be applied. 

III. Exophthalmos without inflitmmatory symptoms. 

L After injmies. Combined with ecchymosia of the lida, 
with or without, at the same time a wound of the skin, and 
ecchymosia of the conjunctiva. 



* A "hollow" dres^^ing with a watch -glass or aluminiam shell may 
be applied with adv&ntaEe {Cf, Bandages, in the Introduction). In 
th« preaent class of caaee it acta as a muiet chamber, preventa drying of 
the cornea, and^ if a watch-glass be u^ed, permits of ooutinuol inspection 
of the eye. 
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Heemoirhage 

into the 

Orbit. 



Emphysema 
of the 
Orbit. 



Common to both 

aru Ihe sndden 

ronset land the^ 

traumatic cause. 



Difsrmiial diagnosis. 
The protrusioa of tlie 
globe cannot be dirainished 
by pressure witli the fingers. 

Exophthalinoa may be 
dimiDisbed or made to dis- 
appear with audible and 
palpable crepitation on pres- 
sure ; it returns, howeverj on 
forced expiration. It ia 
USD ally combined with em- 
^phraema of the lids {qx.}. 



The amount of loaa- of vision and limitation of movement 
depend upon the extent and situation of the lesion, and upon 
the amount of damage to muacles and nerves. 

Fracture of the Orbit. If superficial this may be directly 
palpated in the orbital margin {vide supra) \ if deep, it can only 
be assumed from the accompanying haemorrhage or emphysema. 

The treatijwnt consists in both cases in the application of a 
pressure bandage—moistened with aluminioium subacetate 
solution or aq. plumbi in the case of hsemorrhage^ dry in the 
case of empiiyijema. In the latter instance also, the patient ia 
warned to avoid severe bodily exertion, coughing, sneezing, 
straining at stool, etc., and, in order to lessen these, laxatives 
and cough mixtures are given as required. 

An open wound must naturally be treated according to 
surgical principles. If the history makes it possible that a 
foreign body has entered the orbit, it must be sought by 
probing and the Eontgen rays, and if found extracted. Only 
small foreign bodies (amall shot) with clean wounds of entrance 
may be left without harm, provided that they are not in 
contact with any important tissue— e.^F., if they Ue on the floor 
of the orbit. 

IL Arising spmitaTieoudy, {a) Suddenly. 1. Haemorrhage 
into the orbit. In severe coughing— especiaDy in whooping 
cough, arteriosclerosis, hsemophilia, scurvy. It is characterised 
by the subsequent appearance of visible ecchymoais, especially 
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of the lower lid. The exophthalmos cannot be disainished by 
iure. 

Treatment. Pressure banda^ with aq. plumbi or dilnte 
aliunimmn subacetate solution. If the exophthalmos is so 
great that the lids cajinot be completely closed, they should 
be temporarily sewn together, 

3. Exophthalnios pnlsaiLB-Arterio-venous aneurism of the 
cavernous sinus from tearjtig of the carotid within it. 

iKferential Diagiweii from 1 \ Dilatation of the con* 
junctival and palpebral v easels; subjectively and objectively 
audible whizzing and buzzing noises synchronous with the 
pulse ; sometimes visible pulsation ; exophthalmos may be 
diminished by local preaaure or by compressing the carotid ; in 
the latter case also the noiaee cea^. 

Treatment, Methodical compression of the carotid for as 
long a period each day as the patient can bear ; this must be 
continued for many weeks. If without result^ the carotid of 
the same or of both sides must be ligatured, a proceeding 
which is not contradicted by advanced age, if the general 
nutrition ia good. It should be done when possible under 
cocain anaesthesia so aa to avoid the weakening action of 
chloroform on the heart. 

(h) Exophth(dmo& of Gi^tial Onset Tumonrs and Entozoa 
(tf^inncoccus^ cysticercus) of the Orbit, Exophthalmos lEter- 
mittena. 

Tumours may be congenital, but yet commenoe to grow in 
later life (dermoid cysts, angiomata^ meningocelesX or they may 
arise after birth (sarcomata, carcinomata, osteomata, lympho- 
mata, entozoa, esophthahnoa intermittens, etc.). 

The situation of the tmnonrj if not at once obvious, can in 
most cases be determined by carefully pressing it with the 
finger through the lids, a general ansesthetic being given if 
necessaiy. It is always difficult to determine the nature of 
the tumour^ but attention to the foUowing points wiLJ be of 
assistance. Fluctuation ia in favour of CpsU or FntQioa^ 
The tumour is very soft, but with somewhat harder, tortuous 
cords palpable in it ; it can be diminished in size by pressure, 
but swells on crying, strainingj etc. (this may be the only sign 
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available for diagnosis in deep-seated retrobulbar tumours) j 
the vessels in the Hds and conjimctiva are dilated, or the 
trnnouT itself has a bluish eolour : — Angioma. The tumour ia 
etODe^hard and springs usually from the frontal bone, often 
after an injury -.^Osteoma. The tumour is cysticj situated 
between the globe and the orbital wall, and of slow growth : — 
an eccMnococcm or cpsticennts cyst is to be suspected and the 
diagnosis will be confirmed if, on exploratory puncture, a 
non-alhumjnous fluid containing booklets is evacuated. 

If the exophthalmos is spontaneously intermittent and can 
be Yoluntarily induced by straining, bending forward the head, 
or compressing the jugular vein, the eondition is ExophtJiahtw^ 
intermittem. 

Situation of the tiunour at the upper inner, or more rarely 
at the upper outer, angle of the orbit ia characteristic of 
congenital dermoid cy&U and meniitgocde^. In this case the 
differential diagnosis is of much importance from the point 
of view of treatment (^ide infra). The following are shortly 
the points which may be relied upon. 

Meningocele. Firmly attached to the bone, in which a gap 
can often be felt ; it can therefore not be moved upon its base. 
Its size may be diminished by compression j sometimes with 
the production of cerebral symptoms— giddiness, nausea, con- 
vulsions ; spontaneous variations synchronous with the re- 
spiration or pulse may be noted. In cases wMch stiU remain 
doubtful, an exploratory puncture may be performed, when a 
clear albuminous fluid will be evacuated. 

Kapidly growing tumours with much displacement of the 
globe are probably malignant. Tumoui's of the optic nerve 
(q.vd usually cause protrusion straight forwards, 

Treatment. Orbital tumours should be removed. If malig- 
nant, this must be done at once and most thoroughly ^ and 
the eyeball must be sacrificed, even when the vision ia good. 
The other tumours, if sharply circumscribed, may be extirpated 
with retention of the globe, even when retrobulbar in situation, 
by temporary division of the straight muscles or resection of 
the outer wall of the orbit (Kronlein's method). Mtnlngocehs 
should not be operated upon. Superficial angiomata involving 
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the lid may be destroyed by electrolyais in several sittings, 
A flat anode ia applied to the back of tlie neck or to the 
temple* and the current h closed by plunging the kathode, 
armed with a stout steel needle, into a supplying vessel 
Bubbles of hydrogen, mixed with blood, should arise freely 
at the point of puncture. In a short time— 1 to 2 minutes in 
the case of comparatively small vessels— th-e hsemorrhago will 
cease from coagulation of the blood. At each sitting a few 
such punctures are made, beginning at the periphery of the 
tumour and gradually proceeding towards the centre. In this 
manner, with patience and perseverance on the part of the 
surgeon and patient, any teleangiectasis which does not extend 
too deeply into the orbit may be destroyed. It is necessary, 
however, to deal in the same manner with any dilated veaseb 
appearing latter. This method is applicable even to little 
children, in whom it should be carried out under general 
aneesthesia. Sharply circumacribed tumours are leas tediously 
treated by excision, 

Eaophthalmos- Etiology. 1. Disappearance of the orbital 
fat in great emaciation, 

2. Paralysis of the sympathetic (Cf . Horner's Symptom 
Complex.) 

3. Traumatic, either from fracture of the floor of the orbit, 
or from atrophy of the orbital tissues, the result of nerve 
le&ions or cicatricial contraction. 

4. After the spontaneous cure of an Exophthalmos pulsans. 
6. In neurotic facial atrophy and in ophthalmomalacia. 

6. (Congenital. 

Treatmeiii ia for the moat part of no avail An attempt 
might be made to bring the globe somewhat forward by 
dividing all the straight muscles and so Tveakening or destroy- 
ing their tonic pull. The recent method of vaselin or paraffin 
injections may also be used to overcome or lessen the cosmetic 
defect. 

ExoplitlialiaO& is merely a symptom, but in its higher degrees 
demands treatment per se on account of its harmful sequelae — 
catarrh, epiphora, lagophthalmos, keratitis, ectropion of the 
lower lid^ limitation of movement of the globe, diplopia. 
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Etiology, (a) From increase of tlie orbital contents ; foreign 
bodies, blood, air, tumours, inflammatory exudation in tlie 
connective tissues . panoptthalmitia, tenonitis, arteriovsnoua 
aneurisra of tbe carotid (esoph.tha.tmos pulsansX abnormal 
tortuosity of the orbital veins (exoptthalraoa intermittens), 

(6) From lessening the orbital capacity : thickening of tho 
waUfl in consequence of chroDic— usually syphilitic — periostitis, 
dilatation of the neighbouring air sinu^es^ 

(c) From diminution of the ton© of the straight muscles — 
e.g,^ after tenotomy. After tenotomy of the internal rectua^ 
the caruncle is also sunkeii. 

(cQ Graves's disease. 

The treatment must naturaOy deal with the cause. In the 
shghter degrees the sequelae are to be guarded against by the 
application at night of a dressing smeared with ointment ; in 
more advanced casetj by shotteuing the palpebral fissure in the 
horizontal direction by a tarsorrhaphy, or by partially or 
completely sewing the lids together. 

When the sequelse have already occurred, they are to be treated 
by appropriate means. (Cf. capeeially Ectropion and Keratitis.) 

Iiyuries of the Orbit concern either the soft parts aJone, 
witt or without simultaneous injury of the globe, or the bony 
walls j or both may be affected together. 

The diagnosis can only be made with certainty in the case 
of punctures of the orbital margin by the finding of a localised 
depression tender to pressure and giving crepitation. In other 
cases it must be assumed from the symptoms— penetrating 
wounds, ecchymosis of the lids and conjunctiva, enophthalmos 
or exophthalmosj emphysema, limitation of movement, decrease 
of visual acuity, ophthalmoscopic changes, etc. 

The point of greatest importance in the treatment is whether 
or not a foreign body is present. If one is found, it must be 
removed, if not, the wound is to be cleansed^ with antiseptics, 
drainage provided for by a tube or strip of gauze, and an 
antiseptic dressing applied. Inflammatory compHciitiona in 
the eyeball must naturally be treated (for further dctaila see 
above). 




THE OCtTLAR MUSCLES 

DISTURBANCES OF BALANCE OF THE EXTEEHAL 
MUSCLES 

L ThbbE may not be obviouH in ordinary circumatances, bai 
manifest theniBelves only by exhaustion from overstraining of 
a muscle relatively too \veak for its antagomst {Asthe-r^pie. 

laiUfficiency {latf^it or dynamh Urahumus, hetcrophoria). 
ThiB affects the rectus internus^ or more rarely the rectus 
ex tern us— latent atrabiamus divergens (exophoria) or con- 
verge ns (eaophoTia)* 

In inuflcular asthenopia the patient complaina of speedy 
ejtiiaustion on near work ; the object fi^ed becomes indistinct, 
[And ^ckerB and dances before the eyes ; or it may become 
doubled. With this there m frontal headache, or even sickness 
and vomiting, after using the eyes for a sliort time in near 
work. 

The diagnosis can only be made by trial with prisma after 
llie method of Albrecht and Alfred Graaf© (for details see the 
text- books). 

The treatment of insujkiency consists first in an attempt to 
strengthen the internal rectus ; systematic exercises with the 
stereoscope ; consttvnt current (1 to'S'S milliampferea from three to 
six minutes), the kathode being applied either directly over the 
muscle after cocainising the conjunctiva, or through the closed 
lids in the corresponding situation; or near work may be 
entirely given up for'four to six wee^a, while the general health 
is improved. Prisms, without being curative, reheve the 
symptom a ; the base should be inwards in insufficiency of the 

* Thf? superior or inferior rec^UB may tkleo be affected (hyperphoriA* ) 
—Tan* 
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internij and outwards in the case of the externi ; on account 
of their weighty not more than 6 to 8 degrees can be used, 
distributed between the two eyes. The prisma ordered for 
near work should not quite correct the total amount of 
heterophoria. 

In high degrees of esophorla, which occtir usually in myopes, 
the annoyance may be diminished by combinations of prisma 
and spherical concave glasses, but if there is also ejtophoria for 
distance, tenotomy of the external rectus will be reqiiired. In 
esophoria of high degree this should be preferred, to other 
methods on account of jts more certain results. 

2. The disturbance of balance may be always manifest bb a 
visible aquint 

Strabismus concomitanB. Any one of the four straight 
muscles may be affected— atrabiamus convergens, divergens ; 
sursum-, dcorsum-vorgens. The degree of equintf may be 
marked out in linear or angular measurement (for methods see 
the text -books). The range of movement of the squinting eye 
is diminished towards the side of the antagonist only in cases 
of very high degree— a point of difference from paralytic 
strabismus. Diplopia is quite exceptionally observed, and 
when present the two images remain the same distance ajKirfc 
in whatever direction the patient looks. The squinting eye is 
usually amblyopic, but on the other hand, an eye with good 
visual acuity may become amblyopic as a result of the 
strabismus. 

Treatment. This depends chiefly on the condition of the 
refraction, which must be determined in all cases after 
paralysing the accommodation. If hypermetropia is present 
while the squinting eye has normal or approximately normal 
vision, the full correction (including astigmatism) should ba 
given for constant wear ; the glasses miist especially never be 
left oflF for near work. 

If the squinting eye has poor vision an attempt may ba 
made, after correcting the ametropia, to strengthen and 
exercise it by covering up the good eye for half an hour several 
times a day. This is chiefly applicable to young children. 
At the same time stereoscopic exercises may be employed, 
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provided that the riEuaX acuitjr U not too low. k i)eniia]ieiit 
core is, howeTer, ieldom to be expected by ttb method. 
Uftually a tenotomy of the abnorm^y powerfti] mttscle or an 
advftneement of its antagonist is neoesaary ; or these two oper- 
■AiOQff may be combined or a tenotomy performed on both. &ym. 

Btrftbiiimus divetgens h nstiaUy associated with myopia, 
especially with the higher d^reea In this case operation is 
alwayB ne^iessary— advancement of the internal rectus with or 
withont tenotomy of the external. 

3. Faralysis of the Ocular Hnscles. 

Syrnplonu. LirnitatutTi of TJtovem^nt and diplopia On look- 
ing in the direction which the paralysed muscle normally 
givee to the eye. The distance between the images increases 
the farther the patient looks towards this aide. Squint 
iitmbiafiius jxi^'aii/iictis) in old paralysis from contracture 
of the antagonists : in this case the secondary deviation 
(i.«r., the deviation in the aound eye when the patient fixes 
with the paralyaed) is greater than the primary^ and not, aa in 
concomitant Htrabiamus, the same. False projection of objects 
with the paralysed eye— they are supposed to be farther in the 
direction of the paralysed muscle than they really are. Giddi- 
neM§. Pfcidiar manner of holding the head^t is turned 
roniid towards tho paralyaed rauacle. 

For the special diagnosis of the muscle affected the larger 
worki muat be conadted. 

TVeatmmL In tho first place the cauae must be attacked. 
The leaion may be situated in the orbit (injuries, affections of 
the bony walls, tumours), in the baae of the skull (perioatitiSj 
piwshymeningitia, tumours, etc.) ; in the course of the nerve 
flbroB within the pons, or in the nuclei. Antirheumatic and 
aiitisypliilitic treatment will be employed aa indicated, and 
electricity (constant current of 1 to 2*5 milliampferes. Of. 
Insufficiency), In order to diminish or get rid of the subjective 
wmoyance caused by the diplopia the paralyaed eye may be 
OOcluded with a ground glass, or a bandage, or a priam may be 
uantl with ita baae towards tho paralyaed muscle. When the 
imralyaia haa become permanent or contracture of the antago- 
islst is a&tting jn^ an operation must he performed^ tenotomy 
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<rf the antagonist in tlie affected eye or of the synergic 
muscle in the other eye, or advancement of the pamlyaed 
muscle, 

INTEENAL MUSCLES, 

Sphincter piLpDlse. Spasm^ Paralysis. (Cf. Mydriasia and 
Myoais,) 

Ciliary ITuflcle. Spami of the. accommodatiofi simulates 
myopia or increases it if present. Macropsia, myosia, 

Trfdtment, A tropin for weeks or months. Tonics. 

FaraljBis of tiie Accomodation manifeata itself by recession 
of the near point. To distinguish it from presbyopia : the 
degree of the latter corresponds to the age of the patient^ it 
comes on gradually, is always bilateral, and is not asaociated 
with mydriasis, as paralysis of the accommodation often in. 
The range of accommodation must always be deteriuined. 

The Symptoms are like those of asthenopia. They vary 
according to the state of the refraction, being most marked in 
hypermetropia. Sometimes there ia micropsia. 

Treatmm^. The cause is combated Convex glasses may 
be prescribed in order to enable the patient to do near work ; 
they are gradually made weaker as the condition is recovered 
frotn. Eaerin, pilocarpin. 



APPENDIX 



Local AnsBstheticfl 



AcoiiL C- As an instUktiori ia 1% solution. It does not 
affect the pupil, the accommodation, or the vascularity of the 
conjunctiva. The anseathesia lasts for IJ to 2 hours. The 
solution must be kept in the dark and should be preserved in 
a bottle which has been rinsed -with hot hydrochloric acid aad 
washed out with distilled water. 

It ia alao used in Ci'1% solution aa an addition to subcon- 
junctival injections of 5% salt solution, or 1 in 2000 or 3000 
hydrarg. cyauid. solution. It cannot l>e combined with the 
other mercuiy salts or with iodine preparation a since the ocoin 
ia precipitated. Such injections are used in keratitis inter- 
stitialia, iridocyclitis, and detachment of the retina. 

Cocain. 1^-3 — o % solution as an instillation or aa an 
addition to subconjunctival injections (cf. Introduction). It 
dilates the pupil moderately, and causes anaemia of the con- 
junctiva and iris. It is used in all operations. In combination 
with dry atropin it produces the greatest possible mydriaaia 
(ef. Iritis). Cocain is still the most useful anaesthetic in 
ophthalmology, the oext in order being holocain and tropa- 
cocain. ( Vide infra,} 

Dionin ia used as a solution (10 to 15 %), aa an addition to 
ointments (5 to 10 %, vide infra\ and in substance, for photo- 
phobia, conj. phlyet^5nuloBa, keratitis, coFDeal cicatrices (to 
obtain clearing), acleritis, iridocyclitis, choroiditis, vitreous 
opacities. 

It causes oedema of the conjunctiva, or even of the lids, from 
lymphatic congestion, but this soon passes off ; after prolonged 
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us© this reaction is absent or slight. The patient complains 
of much burning, but this also quickly diaappears- 

The surgeon should, if possible, make the first application 
himself, so that he may watch tte reaction and reaasure the 
patient, who is often alarmed at its severity- It may be pre- 
scribed in combination with cocain, pilocarpin, eeerin, atropin, 
or scopolamiD. 

EucaiiL B. In 1 to 2 % solution this does not cause mydriasis 
or paralysis of the accommodation j but it is not well borne in 
iritis and acleritia. Its instillation produces pain, 

Holocain hydrochloride, l % solution ; its action is more 
rapid than that of cocain, and it is antiseptic. 

Tropacocain hydrochloride. A 1 to 5% solution, best with 
0*6 % salt solution, is employed as an instillation. Kot more 
than 0*03 grm. (gr. i) can be used in injections on account of 
the danger of poLsoning. It is cheaper and more stable than 
cocain, and anseathesia occurs more rapidly and lasts longer. 



with the addi^ 
tion of 3% 
cocain or 0'1% 
acoin. 



SmbeonjuBCtiTal Injections 

Used in keratitis, iridoeycHtis, vitreous opacities, retinitis, 
choroiditis. (Cf, Introduction.) 

1 in 1000 Hydrarg. perchlor. (Q-g to 03 cc— ^ 

m. 4 to m. 5) 
1 in 5000 Hydrarg, cyanid. with 2 % sodium 

chloride (0*25 to 1 cc.— m. 4 to m, 15) 
2-5-10 % Sodium chloride (0*5 to 1 cc— m. 9 

torn, 15) 
1 % Hetol (0'5 to 1 cc— m. B to m. 15) 
10% lodipin (0"2 to O'S— m. 4 to m, 8). 

a lod. pur. ...,.- OOl^'OS 
PotasB. iodid, . . . . . .2*0 

Aq. destill, 30"0 

Sig. I cc. — m. 15. 



Xntramascular Injections 

In syphilitic lesions (vide p. 9)i 
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70), pure or with aq. 



Astringont Collyria 
1. i to i% Argent, nit rat. 
a 1 % Alum. 

a CoUyr. astring. iut. {tfide p. 
dentin, ^. 
i % Cupr. sulphat. 
3 to 6 % Sodium aozoiodol. 
J to 2 % Plumb, acetat. basic 
2 to 10 % Protargol, 
1 % Tannin. 

1 to 2 % Zinc- aozoiodol. 
1 % Zinc, aulphat. 

7 to 8 % Aluminium aubacetate (Burow's aolutioE) 
diluted 1 to 5-10. 



Other Collyria 
Adrenalin hydro cMoride 1 in lOOOj in combinatiOD Tvitk 
oocain, etc-, is useful in operating upon eyea with much 
injection from its vaso-conatrictor action. It also eases the 
itching of conjunctivitis. 

B Acid. a(Kt. dil. . . gt. l/if or the itching of 

Aq, dee til, . 10 to 20 cc (dr, 3 bo dr. 6)/ flpring oatarrb. 

1 % Atropin. aulpbat. 

J to i % Soopolamiii, hydTObroni. 

i to i % Duboisin. \ Mydriatics, 

1 to 2 % Euphthalmin. hydrochlor. 

1 % Hom&trop. hydrobrom. 

The action of the last two is of shorter duration than in 
the case of the others, and they are chiefly used in luaMBg 
ophthalmoscopic examinations. 

i to 1 % Pilocarpin, hydrochlor. 
i to 1 % Eaerin, (sive Physoatigmin,) enlphat 
I to 1 % E&erin. (sive Physostigmin.) salicylat. (more 
stable). 
ft Eserin. sulpbat. (sive salicylat.) . 0-30 

Acid, sulphnros ... - gtt, 1-2 
give Acid, botio. . . * . 1"€ 

Ag.destnm. . . . . . 30-0 



Myotics. 
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Eserin keeps better in tbe above formula than in simple 

aolDtion. Pilocarpin and eserin may Tvitb advantage be 
combined with one another or witk dionin. 

a Eserin. sulpbat 0-02 

Pilocarpi a. liyAcoclilor, .... 0'06 

Aq, destilL lO'O 

ft Eserin Oi)2 

Pilocarpin. ...... 0-2 

Cocain. ....... 0^05 

Dionin 0*2 

Aq, deatill, ...... 100 

Jequiritol (in Pannns) cL p. 68- 
Infufl, jeqturity (in Pannus) cf, p. 6S. 

Solutions for Painting the CoiyuncUva 

Used in various forma of acute co^^,}unctivitis. 

3% Argeot. nitrat, (subsequent doucbing with, water or salt 

Bolution). (Cf, p. 45.) 
5 to 10 % Argentamin (subsequent doucbing). 
3 % Ichtbargan (no aubsequtint doncbing). 
10 % Largin (no douching). 
10 to 20 % Protargol (no douching), 
10 % Itrol (no doucbing). 

20 % Nargol (no douching). It cauaea very little pain, 
10 % Argyrol, 

Powders for Insufflation 
Calomel Iserigatum. Must be kept dry. TJaed in coiy, 

phlyctenulosa. 
Xeroform (Conj. phlycten., vernal catarrh, instead of iodoform 

on wounds of the lids or globes). 
Aifol (wounds of lids or globe, phlyctenules), 
Europben (catarrh, chronic, catarrk aicc). 
Gallicin (catarrh). 
Itrol (blennorrhoea of the copjunctiva). 

Ac. boric. . , . , 3'0/^ ^ 

Dionin (Photophobia, iniammation of the cornea iris, and, 
choroid). 
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Solutions for Douching the Gopjunctival Sac 



Potass, permangan. (vi^^ p. 63) . . 1 in 5000 

(Cf. Kalt's irrigation) 

Hydrarg. perchlor. , . . 1 in 4000 

C?hinoso! 1 in 4000 

Hydrarg, cyanat . . , . 1 in 500 

Itrol . . , . . . . 1 in 20001 



(In bleimor- 
rlioea and 

diphthem of 
the con- 
junctiva.) 



Acid boric 3 in 100 (hypersemia and catarrh of the conjunctiva). 

For Paintiiig the Lid Margins 

(In Blepharitis.) 

Neutral aoap \ 

Tincture of benzoin emulsified in water 



(Hyperemia of the lid 
maigius, Blepharitia 
equam., oleoB.). 



Ac. boric. , . . . . 3-fi 
sive Ac. salicylBt. , . . 1-2 
siv6 Resorcin. .... 1-2 

Bpir, vin* 1000 > 

OLfagi. 
sive 01. rascL 

OL oliv as lO'O 

Pic. liqmd. 

8pir, vin M. lO'O/ 

apit.^tber, .... 5oJ<Piithinasiepalpebr.) 



10 to SO % Argent, nitrat. (wiped off with^i 

cotton wool dipped in salt solution) I .^j , , . 

1% Hcric acid solution (wiped off ^jth KBl^ph. ulcerosa), 

cotton wool dipped in aalt solution) 



' 



Ointmentfl for the Lids 



Acid* salicyL . . , .0*1 

she Acid, boric. , . , .03 

&ive Hy^lmrg. animooiat . , O'l 

VaB«lin. flav. puriss, . . . lO'O 
Mifioe exact ifisime. 



(Hypersemia of the 
lid margins, Bleph. 
sqTiamoBa). 
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Atropin. salphat. . 


. 0-10^ 


Hydrarg. perohlor. 


. 0-026 


Bive Airol. . 


. 10 


sive Iodoform. 


1-0-2-0 


sive Acid, boric. . 


. O'B 


VaseL alb. . . 


. . 20-0 


Misce exactissime. 


- 



(Con;ieal ulcers). 



Dionin 5 to 10 % may be added to the above. 

R Hydrarg. perchlor. . . 0*01 
Vasel. alb 300 

R Bztract. belladonne 
Ung. cinerenm. 

R Airol 

Tjinim. exsicc. Pick. 

Kaolin aa 10-0 



I (Vernal catarrh). 



0*6 \ (For inunction on the fore- 
5'O/head in neuralgia, iritis, etc.) 

WProtective paste for wonnds 
I of the lids, etc.) 



The fonnulse for ointments and powders which do not 
belong especially to ophthalmology, but are employed in other 
diseases which happen to be situated in the nei|^boarhood 
of the eye (e.g.y eczema, herpes zoster, neuralgia of the tri- 
geminal, etc.), have been fully given in the text 





INDEX ^1 


Ablatio choroideffi, 163 




Ankyloblepharon, 13 ^^^^| 


„ ratinie, 168 




Anthrax of bd, 14 ^^^| 


AblepharoD, 13 




Aphakia, 128 ^^H 


Atn^oiiB of cornea, 3@ 




Aplanatio comaie, 82 ^^^^^ 


Ab6oe@i» of oonie% 102 




AquAcapsulitiB, 143 ^^^H 


„ of lida, 13 




Arcua aeniliB, 106 ^^^H 


„ of otbital aiarg:in, 1&4 


Argeatamin, 46, 211 H 


Abecessua sia^oB coroe^, 1(0 




Argent, citrat. (itrol), 46, 211 ■ 


Absolute Alcohol (in keratitia 


mtTat.,17. 4S, 2U ■ 


H biiUosa), 95 




Argyrol, 211 ■ 


^H Acoin 0,, 20e 




Argyrosis, 43 H 


^^^^ Adi«iialin hjrdttKihbnde, 117 


,210 


ArterJo-venona aneuriiam of orbit, H 


^^H AiiraU 42, 211 




200 ■ 


^^^B AJcohoiJe Mublyopia, 172 




Aspirin, 29 H 


^^^H Alununium fiubaoet&te {Burow'a 


Aathenopiji, 173 1 


^^^B solution K 210 




Atheromatous uloer of cornea, 83 H 


^V Amauio&m fugax, 171 




Atony of lacrymal sac, 134 ^M 


^^^^ hyatericai, 170 




Atrabibn. 90 ^^^M 


^^^K quinine, 172 




Atrophy of choroid, 163 ^^^H 


^^^V ut^mic, 170 




of iria, 142 ^^H 


^ Ataaurotic cat's eyt, 165 




of optic nerve, 173 ^H 


^^^^ Amblyopia, 1611 




Atropiii, 91, 210 ^^B 


^^^K oun^t^nitai, 169 




catarrh, 48 ^^^| 


^^^V ex anopain, Itia 




^^^^1 


^^^H bydterical, 170 




Bandages, occluaive, 11 ^^^H 


^^B t^XlG, 171 




preesuro, 12 ^^^| 


^^^^^ Ammonium chluride (m Hme-bum 


protective, 11, 52 ^^^B 


^H opacities), 84 




Band-8hai?ed op&oity, 108 ■ 


^H Amyloid degenerfttion of 


con- 


Berlin's opacity of retina, 177 ^M 


^H ji^iic^^^) '^^ 




Blennorrboea of conjunctiya, 60 ^M 


^M Anffimia of retmi^ 172 




Blepharitis acarica, 16 ^M 


^B of optic nerve, 173 




oleotja, 14 ■ 


^H Angioma of choroid, 167 




,, &quumosa, H IB ^M 


^B „ of conjunctiva, 79 




uloerofia, 15, 17 ^M 


■ «, o! lid, m 






^m of orbit, 201 




Blepharophimcifiiii^ IB ^M 


H Aniridia, 141 




Blepharoplaatic operationa, 19 ^^^B 


^H AniBocoria, 141 




Blfipharogposmr 20, 62 ^^^| 


^ 


^^H 



H S16 INDEX ^^1 


^1 Bnpbthalmos, 116 


Choroiditia, exudative, 163 ^M 


^H BwTii» of conjunctiva, 74 


metaatatio, 164 ■ 


^m of cornea, 88 


Buppirative, 164 ^M 


H ,, of Ud^, 42 


Chromhidroais, 22 ^B 


^H 


Cicatrix of cornea, 33 ^^^H 


^H Cftffein aodio-saltcylatis, 35 


CUiarj body, 141-158 ^^H 


^^^^ Ca]capeDii9 deposits in cornea, 82 


Cocaw, 21, 87, 208 ^^B 


^^K Calomel. C3, 311 


Colljria, foiTnulffi, 310 H 


^^m Canalicoli, 187 


CollTTium aatringenja luteuni, 70 ^M 


^V slitting, 186 


Ooloboma of idia, 142 H 


^H CapHUlnr cataract, anterior, 131 


of lid. 22 ^^M 


^1 posterior, 132 


Colour-blindnej^, 174 ^^^H 


^^^^ Cannnoma of lid» 40 


CoT»mot;o retins, 17T ^^^H 


^^^H nieta&tatic of choroid, 


Compresges, 12 ^^^B 


^^1 


Concretions m canaliculuEf 187 ^H 


^^^^ Caruncle, 43 


Condybma of oon] unt^iva, 78 ^M 


^■^ Cfttaract, 158 


of inB, 149 ■ 


^^^H anterior capeular, 131, 


Cbiigenital anoniBiies of iris^ 141 ^| 


^^^1 


Conical cornea, 107 ^M 


^^^H anterior cortical^ 131 


Conjunctiva, 43-81 ■ 


^^^^1 complicated, 137 


hypertrophy, 69 ^M 


^^^^1 glaucomatous, 137 


Conjunctivitis, acute, 44 ^M 


^^^^B in oculo glaumatoBo, 127 


atropin, 48 ■ 


^^^^H hypermature, 133 


„ blennorrhceal, 60 ^M 


^^^H incipient, 132 


„ catarrhufi siccus, 71 H 


^^^^K nnclear, 131 


„ chronic, &% 70 H 


^^^^1 posterior cax^nlar, 132, 


f, croupo€ia, 66 H 


^^^1 135 


„ diphtheritie, 58, 60 ■ 


^^^^H traumatic, 135 


„ ec^matouB, 60 ^M 


^^^F varied^, IM, 12I& 


ex acne, 72 ^M 


^^F zonular^ 131 


„ exanthematic, 48 ^M 


^B Catarrh ufi aic^us conjunctiva, 71 


follirnlar, 71 H 


^M veroalifi, 72 


tt gonorfhueaJi, 50 ^M 


^H Caustic buma of conjunctiva, 75 


„ lymphatic, 60 H 


^H of L'orueit, 89 


,, membranous, 5G H 


^H Oanterj in conical cornea, 107 


„ neonatorum, 55 H 


^H in corneal uloem, 100 


„ phlyctenular, 60 H 


^H in trachoma, 67 


ff pufitular, 49 ^M 


^H Clmlazion, 21 


,1 gCFofulons, 60 ^M 


^1 Chancre of conjunctiva, 78 


„ trachomatouB, 49, ^M 


■ uf Ud, 41 


65 ■ 


^B Chemf^m, 44 


Conttifiton opacities of cornea, 89 ^M 


^B Chinofiol, 47, 212 


„ of retina, 177 H 


^1 Choroid, 16^-167 


Corf^topio, 141 ■ 



^^^^^^^^^^ DmEX 1 


H Comea, 82-113 


Ectropion of lids, 33 


^M Corau cutaneum, ^ 


of uvea, 143 


^M Corfei*^ cataract, anterior, 1^ 


Eczema of lida, 24 


■ » potiLertor, 132 


Electricity, 35, 121 


H Cydida. 143 


Electroly&ie for angioma, 40, 203 


^H C^^oefTCUS, ooDJnnctival, 79 


„ for corneal cicatricea, 


■ oihita^ 200 


m 


^P eubr^tinal, 177 


„ for trichiasis, 39 


H Cyetotd cicatri]!, 122, ISG 


MectpomaffDct, 124 


■ C^ats of oaoaliculiis, 188 


ElepbantiaBifl of lid, 27 


^M of caruncle, 43 


EuiboUam of central artery, 177 


^H „ of tK^njuncttva, 79 


Embryotoxon, 108 


■ „ ofim^lde 


Emphyaema of lids, 27 ^i 


H „ of Kraiiae^a glands, 79 


of orbit, 199 ^^M 


■ ., o!ltd&,39 


Encanthiu, 43 ^^^1 


^H „ of orbit, 200 


EnopbtbalDiDS, 202 ^^^H 


H ,, ta£S&;21 


Entropion, 27 ^^^H 


^H traumatic, 79 


Epioanthus, 2S ^^^| 




Epinephrine 90 ^^^H 


^H Dacrro&deuitifi, 188, 195 


Epiphora, 188 ^^B 


^H Dacryocystitis, catarrhul, 184 


EptBcleritiii. 121 ■ 


^B „ phlegmonous, 187 


„ periodicja fugai, 77, H 


H Docryopa, 188 


m ■ 


^1 Daltoniuin, 174 


Epithelioma of conjunctiva, 80 ^t 


H Day-blindness, 177 


of UdB, 40 ■ 


^H Dermoid of coojimctiva, 79 


llryaipBlas of lids, 28 ^^^t 


H^ of orbit, 201 


E&erin, 116, 210 ^^H 


^^^^ Descemetitis, 143 


Eaophoria, 204 ^^^B 


^^^k Deac^metocele, lOfi 


EucainB,,209 ^^H 


^^^V Detachment of choroid, 163 


Euphthalmiu, 310 ^^^H 


^V of Fctin&p 168 


Europhcn, 70, 211 ^^^| 


■ Dionin, 64, 100, 203 


E version of pnncta, 180 ^^^^^ 


^H Diphtheria, antitoxin, 59 


Exciflion of fornix in fcrfiohoma, 67 B 


^H ,, of conjunctiva, 58 


Exopboria, 204 | 


^H Dislocation of lens, 138 


Exopbtbalmic goitre, 203 fl 


^M DistiohiaaiB, 2a 


Exophthalmos, 202 H 


■ DuboLMii, 49, 210 


t, inflammatory, 1EI5 ^M 




t, intermittent, 200 ^^H 


^H Eochymoeifi of coojiiuctira, 73 


pulsating, 200 ^^H 


■ of lids. 23 


traumatic, Idg ^^^| 


^H Ectasia of corneap 85 


Expree&ion for trai^houia^ G7 ^^^| 


^H of flclerotic, 120 


Eyelids, 13-42 ^^M 


^H Ectopia, lentis, 138 


^^^H 


^1 pupiUs, 


Fftceto of cornea, 80 ^^| 



^^^^^^^^^^^ INDEX ^^^^^^J 


^M S'ield of vision, G, 7 


Herpea, iris of oonjtmctiva, 56 ^^^H 


^M Fiflstnes afc outer cauthns, 63 


,j zoater of oomeft, 95 ^M 


^m Fifitnlft o! comea, 86 


„ of lids, 2S, 42 ■ 


^1 kcrymftl, 189 


Heterochromia iridis, 142 H 


^B Flmdity of vitreoua, 159 


Hetol (sodium cinnamate), 151, H 


^H Follicular conjnnctivitifl, 71 


2m ■ 


^H Foreign bcidiea in conjunctiva, 74 


Hippiift, 144 ^M 


^H in cornea, 87 


Holmgren's wools, 174 ^H 


^H intraoc^ilar, 123 


Holocain, 209 ^^^H 


^H ^, It in yitreouB, 159 


Homatropiu, 210 ^^^H 


^H Fammlin, ^ 


Hordeolum, externum, 39 ^^^H 


^H Fracture of orblta! walls, 195, 199 


internum (Meibo- ^M 


^B Furuncle of Hdu, 28 


minn)^ 30 H 




Honier'fl sympeoin eompleit, 144 H 


H GUUidn, 49, 211 


Horst^s eye wash, 70 ^| 


^H Gangrene of lids, 28 


Hydrarg. amttioniat., SO ^M 


^^^ Giauooma^ 113^119 


bicyanid., 10 ^^^H 


^^^L al^lute, 114 


cyanat,212 ^^^H 


^^^^H acute inflammatorv. 


cyanid., 9, 209 ^^^H 


^^H 113 


formamid,, 10 ^^^^B 


^^^^H chronic inflammatory, 


dxid. aav.,10, 63 ^M 


^^M 


perchlor., 10, 209 ^M 


^^^^1 hfigmorrho^c, 117 


aalicyUt., 10 ^H 


^^^1 infaDtil&, lis 


sozoiodoL, 10 ^^^H 


^^^H primary, 113 


succinamid., 10 ^^^H 


^^^^ flecondary, 118 


Hydromeningitk, 143 ^^^H 


^H simplex 


Hydropbthalmoa, 113 ^^^H 


^H Glioma of retina, 178 


Hyoflcin, 49 ^^^H 


^m Granular lids, 49, 65 


HyperEBmia of conjunctiva, 73 ^M 


^H Granuloma of conjunctiva, 80 


of iris, 144 ■ 


^H GmUery'ft treatment of iime-bura 


of lid mafigin^ 31 ^H 


^1 opacities, 84 


Hyperphoria, 204 ^^^M 


^H Giituma, of conjunctiva, 78 


Hypopyon ulcer, 102 ^^^M 


^^^^ of ciliary body, 166 


Hypotony, 118 ^^^H 


^^^^ft of iris, 149 


HyateHcial amblyopia, 170 ^^^H 


^^^H of Ejclerotic, 127 


imth^uopia, 173 ^^^H 


^^^H of tarfiufi^ 38 


^^^^H 




Ichthorgan, 66, 211 ^^H 


^^^^ Habitus grlaucomafcoeuiSs 114 


Ichthyol, 26, 213 ■ 


^H Hfflmcirrhage, choroidal, 165 


Implantation of rabbit's Domeaj ^M 


H orbital, 199 


84 ■ 


^B retinal, 178 


InoarocmticHi of iris, 84, 145 H 


^B Hay fever, 47 


Infarcta of Mtiibomian f bnda, 31 H 


^H Merpea, febriUs of eomea, 94 


loBltratiouB of com^ 87 H 



^^^B 


^^^^^^ 


^^^^^ 


Index sis ■ 


^^^^Injectioiis, iutTamaactilar, 9 


Kemti^ filamentary, 99 M 


^H ^, e.QbconjimGtiv&l, 8 


interetitial, 96 H 


^H InJTirieB of oonitmctava, 74 


„ m&Tginalk eupeTficialiB^ H 


^H of cdrt]e!a, 88 


95 ■ 


^m ofuiB,145 


„ neuroparalytic, 106 H 


■ ,, oflida,42 


„ tion ' aupptirati^et 93* ^M 


^H ,t of optic nerye, 178 


94 fl 


B of orbit, 203 


l>itifunda, 97 H 


H Infiect fititiga, 33 


''punctata" 99, 153 ■ 


^M iDaiifficiency, iHQSCular, 204 


,, panotata profunda, 96 ^M 


H Infill fflations, 211 


„ punctata &uperficiaIiB, H 


^1 Intmction, 97 


94 ■ 


H Iodine, 9 


sderwing, 98 ■ 


■ lodipin, 9,20!) 


stellate, m ■ 


^H Irideremlap 141 


suppurative, 92, 99 ^^^M 


H Iridocjclitia^ 143 


vesicularp 94 ^^^| 


H Indodialysis, 145 


^^^H 


^M IridodoneBis, 146 


Keratooele, 106 ^^^^ 


■ Iris, 141-158 


Keratoconas, 107 ^^^H 


^^ „ prolapse, 64, 163 


Keratoglobiis, 107 ^^H 


^^ IriCia^ diabetio, 147 


Keratomalftcia, 105 ^^^^ 


^B ,. tj^onorrhcsal, 147 


KeratomycoBia a9pet]gillina, 108 ^H 


^H idiopathic, 147 


Xopiopia hysterica, 179 ^| 


^H rheumatic, 143 


Kronlein's operatinn. IS^ 301 ■ 


^H acrofuloofi^ 148 


^M 


H „ seroua,143 


Lactymivl Apparatus^ 174-192 ^M 


^H „ STmpathetio, 148 


duct, 190 M 


^1 ,, syphilitic, 148 


g]»T]d, 188^ 190 ^^H 


^H ,, tmumatic, 149 


puncta, 191 ^^M 


^V „ tuberculouB, 149, 166 


„ eac, excision, 186 ^^^H 


■ Ittol, 54, 211 


Lagophtbalmo^ 31 ^M 


^1 


Lamellar cataract — Zouulw ^M 


H Jequiritol, €4, 110 


cataract, 131 ^H 


H Jequirity, 64, 110 


Lead depoaitg in oomea, 107 ^^^^| 


H 


Lar;gin, 54, 211 ^^^H 


H Kalt'B irrigation, 47 




H KeratectaBia, 85 


Lens, 128-140 ^^H 


^1 Keiatitia, 89 


Leprosy of iris, 158 ^^^H 


^H ,, aiinulAriB, 98 


Leucoma adhEerpnFi, 107 ^^^^| 


^M buIIouB, 94 


Lipoioa, uubconjuuctivtkl, 79 ^^^^| 


^H dendritic^ 95 


Lithiaaifl palpebrs, 31 ^^^H 


^H „ diBGifortnin, 93 


Lupus, of ooQJuncfiiva, SO ^^^H 


^B e kgophtbalmo, 105 


of 41 ^H 


^^^ faacicular, 104 


TiUTatio lentia, 138 ^^^1 



H IKDEX ^^^^^^1 


^H MadaroeiB, 15 


Orbit, 193-203 ^^^^^| 


H MM^gt^ S 


Orbital abc3&a, 196 ^^^H 


^H Mdbomiim gU^de, ch&l&zion, 21 


„ cdluHtU, 196 ^^H 


^H „ hordeoluiD, 30 


OBt€oma of orbit, 201 ^^H 


^H iMarctB, 31 


^^H 


^H MelanotD& of iris, 158 


Pan BUS, phlyctenular, 61. ^M 


^^^_^ Meningocele of orbit, 201 


,, trachomAtouH, 65, 6S, lOif H 


^^^H Menthol v&lDnAnate ( valid ol), 35 


„ traumatic, 109 H 


^^^^V MoUuficum oontagioeum, 39 


Panophthalmitis, 196, 1^7 ■ 


^M aimplejc 3e 


Papilloma of caruncle^ 44 H 


^H Moorsn'ft uJo^r, 106 


ParalyKtfi of accommodation, 20? H 


^H Mucooelfi^ Tumor lactymalis, 192 


„ of extrittBic mnsclafi, 206 H 


^H Mimctlea, extrinsic, 204-207 


„ of orbicularis, 34 H 


^H iotrinaic, 207 


„ of sphincter pupillffi, H 


^H M]rdmaiB^ 152 


152 ■ 


^1 Mydmtica, 150, 210 


,, of aympathetie, 37 


^H MyocephaloQ, 108 


PaiTweDtesis comeffi, for emboliani 


^B Myoma of iria, 168 


of cent, art,, 178 


■ Mymh, 153 


Famcentffiis iiorneffi for uloer, 55, 


■ Myotics, 11@, SIO 


101 H 




Pemphigqii of conjunctiva, 56^ 80 H 
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"Aaaals of OpttbRlmology." 

*' At last, an ETi£lishman has written a book on the pathology of 
Ihe eye, which is not only equal to hu,t actually surpasses the German 
monographs on this subject. After a careful examination of Part I., 
we can say that Parsons' work will undoubtedly be in every respect 
the greatest literajy contribution that has ever been made to the 
pathology of the eye . . . 

"Not only is the text of this work excellent, but the illustrations 
are well executed. An appropriate bibliography is appended to each 
subject. In all respects Parsons' book is an admirable production 
which reflects credit upon the author and his English co-workers. The 
publisher deserves the thanks of the profession for the sumptuous 
manner in which the work is presented." 

" The treatise of Mr. Parsons is of great value, ... It will be seen 
from this enumeration of the subjects of the drawing that the work 
is rema.rkably cqmplete ia.nd that it hlls a. gap in Ophthalmol ogical 
literature. The three volumes which are promised are to deal with 
other parts of the eye and its annexes and to discuss the diseases 
which affect the eye as a whole, such as glaucoma and sympathetic 
ophthaltnia, and if they are carried out with the same completeness, 
Mr, Parsons will have made one of the most important contributions 
to ophthaimolcigical literature that has hitherto appeared," 

"British Medical Journal.** 

^' Few can ever be in the position to have iuoh abundance of 
pathological material of so learned and scientific a book. We heartily 
congmtulate Mr. Parsons on having put before the profession the 
fruits of his experience in a manner so accessible ; and we look 
forward with pleasure to seeing the remaining parts of the work, 



The Pathology of the Ey^— continued. 

which, if ihey come up to the high standard of the first, will long 
be read as the text-bcKik on ocular pathology.*' 

** The Ophthalmic Review." 

"Mr, Paj-sons' work promises to be a great onCp a monumetit to 
his industry, ability , and critical judgment. . . , In a work so 
excellent one hardly feels it necessary to make detailed comment 
on special portions. . . . We congrjitalale Mr. Parsons warmly on 
his work, and trust that nothing may occur to prevent succeeding 
volumes from attaining the very high standard which he has set 
for himself." 

"The Ophthalmoscope." 

'* This estcel lent treatise is likely long to remain our standard text- 
book on the subject. . . . Some of the mc^t conspicuous features 
of the book are the complete digestion of the enormous bulk of 
literature consulted , thorough insight into the problems discussed, and 
renjarkably sound judgment in sifting and w*eighing the mass of evidence 
and m extracting the gist of the material.^' 

" Cestraftlatt tiir praktische AugtnheUkuade/' 

*' This is quite the most noteworthy contribution which England has 
made this year to our department of medicine/' 

"Kllnische MoadtsbJitttcr fiir Augenhellkt/nde" 

"The book is not in the least a simple translation from German 
text -books into English. Its sclieme travels far beyond sach a goal, 
and non- English workers owe the author a debt of gratitude for the 
trouble which he has taken. . . , The English handbook, with its 
copious bibliographies (including English literature), fills a gap, and 
on this ground alone should not fail to find a place in any com- 
prehensive library,'' 

"Archives d* Ophtbalmologie," 

** The author . . . has made a complete and exhaustive study 
according to his programme. By his concise and extremely clear 
style, his copious bibliography, and the 30a figures or so (photographic 
reproductions of sections) with which the text is illustrated, he has 
succeeded in presenting a truly excellent work, quite am ca/umnt with 
actual science, and one the utility of which is incontestable.*' 
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*' . , . It IS Iherefore a matter for congrEtutation that an English 
trajislation of such an excellent r^5um6 of the subject has b^n 
prepared. . , , 

" It would be of undoubted benefit (o the community it this book 
were to get into the hnndf; of two classes in particular, the meo who 
are concerned in the administration of the Poor Laws of the country^ 
and those concerned in the medical and sanitary administration of 
the army. ... It would indeed be well if the last chapter were 
separately printed and distributed as a pamphlet to the various boards 
of guardians and health officers throughout the Empire. 

" We have nothing but praise for the way in wnich the translators 
have carried out their work. We could BO where detect a trace of 
German origin in the style." 

"Lancet." 

*' As Mr, E. Treacher Collins remarks in his excellent introductory 
chapter. . . . The numerous aliens who have recently been imported 
into the Kast-end of London, many of whom suffer from this disease, 
are a veritable source of danger to the community. , . , We need 
hardly add tliat in a. work of such research and learning as the 
present, the treatment of the disease is described at great length* . , . 
The monograph deserves careful study by every ophthalmologist. 

**BHtlsh Medical Journal* 

'^One of the most interesting boots we hai'e bad the pleasure oi 
reading, . . . The book will be well worth getting if it were only 
for this (the introductory) chapter. . . . We know of no book, &t 
least in English^ in which the disease is so well discussed. . , , Wfe 
have nothing but praise for the book, and the translators are to he 
congratulated on having done their task so well." 
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